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Abstract  
Purpose - The objective of this thesis is to develop a methodology that will enable investors 
to differentiate between two types of companies: those with high performance on ESG issues 
that have the potential to significantly impact value, and those with high performance on ESG 
issues that do not have the potential to significantly impact value. Originality/value – The 
Ohlson model is used to calculate a variable based on the value relevance of a consensus ESG 
score, which allows us to divide companies into two groups: Companies in which ESG has an 
impact on value and companies in which ESG has no impact on value. 
Design/methodology/approach - To distinguish between companies that allocate resources 
to ESG issues that are not value relevant and companies that allocate resources to ESG issues 
that are value relevant, we use the interaction between the variable that divides the companies 
in our dataset into two groups and the level of the consensus ESG score. This interaction serves 
as the foundation for the development of two investment strategies, which are tested using two 
different empirical strategies, one of which represents the creation of actual portfolios 
applicable to an investor under realistic conditions. Findings – We find that an investment 
strategy based on taking a long position in companies with a high ESG score when ESG is 
value relevant and a short position in stocks with a high ESG score when ESG is not value 
relevant generates superior performance, as measured by the Sharpe ratio and the Fama French 
5-factor alpha extended with the liquidity factor. 
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The mechanism behind our research question is based on a categorisation of companies with 
a high ESG score into two groups. The first group mainly allocate their scarce resources to 
ESG issues that have the potential to significantly impact enterprise value, i.e., peaches. The 
second group mainly allocate their scarce resources to ESG issues that do not have the 
potential to significantly impact enterprise value., i.e., lemons. We argue that peaches have a 
better potential to generate superior performance than lemons. We hypothesize that ESG 
investors who can efficiently distinguish between these two types of companies would be in a 
better position to generate superior returns. The main objective of this thesis is to investigate 
if the value relevance of ESG scores can be used to perform this differentiation. Therefore, the 
following research question has been formulated:  
RQ:  Could the value relevance of ESG scores be used to form investment strategies yielding 
superior performance? 
There are two main reasons why our research question is interesting: 
The first reason is that this is a timely topic. This is because environmental, social, and 
governance (ESG) as a concept has grown in popularity among investors, who are increasingly 
using it to improve the risk-return characteristics of their portfolios rather than simply 
satisfying the critical societal eye from an ethical standpoint. Sustainable investing in the US 
increased 25-fold from 1995 to 2020 and has experienced exponential growth since 2012 (US 
SIF, 2020). In Europe, a similar pattern can be seen (Eurosif, 2016; Eurosif, 2018). The annual 
net flow to sustainable funds in the United States more than quadrupled between 2018 and 
2019, and more than doubled between 2019 and 2020 (Morningstar, 2021). At the start of 
2020, the United States had $17.1 trillion in assets under management using sustainable 
investment strategies, accounting for one-third of the $51.4 trillion in assets under professional 
management (US SIF, 2020).   
The second reason our research question is interesting is that the current most efficient option 
for performing the described distinction between "lemons" and "peaches" from the perspective 
of ESG investors is largely ineffective, making research into potential solutions to this 
challenge valuable. The demand for ESG data has increased in tandem with the exponential 
growth of ESG investing and the number of investors who use ESG information in their 
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investment analysis. As a result, the market for ESG information intermediaries has expanded. 
ESG scores are one of the most commonly used forms of ESG data. An ESG score compresses 
a large body of data into a single score and should reflect how a company is managing its ESG 
risks and opportunities. The OECD defines ESG scores as investment products (Boffo & 
Patalano, 2020). Accordingly, they should be able to mitigate information asymmetry such 
that an investor is able to differentiate between the two types of companies outlined above. 
However, ESG scores are largely incapable of providing a clear answer on this matter. This is 
mainly due to the high degree of disagreement between ESG scores from different rating 
agencies (Semenova & Hassel, 2015; Boffo & Patalano, 2020; Berg, Kölbel, & Rigobon, 
2020; Li & Polychronopoulos, 2020; Lopez & Contreras, 2020). The source of the 
disagreement is to a large degree attributable to the fact that ESG scores are derived from non-
financial information which is more ambiguous and much harder to quantify precisely than 
financial information.  
The thesis employs an innovative methodology that combines insights from various strands of 
the literature. Because of the thesis's objective, it is primarily related to the field of ESG 
investing. This is due to its goal of developing a method that will allow ESG investors to 
distinguish between companies with high ESG performance on matters that will benefit an 
investor holding the stocks, and companies with high ESG performance on matters that will 
not. Therefore, the thesis's primary contribution is to this part of the literature. The rapid 
growth of ESG investing has contributed to a large body of literature on ESG investing. As a 
result, several important papers exist. However, OECD recently released a report that 
addresses the current state and challenges of ESG investing (Boffo & Patalano, 2020). One of 
the key challenges highlighted by the OECD is the lack of agreement on what constitutes a 
financially material ESG issue, i.e., performance on ESG issues that have the potential to 
benefit investors. Our findings indicate that the method proposed in this thesis has the potential 
to be an effective tool in assisting ESG investors with the challenge identified by the OECD 
as the most critical. 
The second strand of literature to which we make a significant contribution is one that is 
closely related to ESG investing and specifically investigates the relationship between ESG 
performance and corporate financial performance. Friede, Busch, and Bassen (2015) present 
the most comprehensive study on this relationship, summarizing the findings of over 2000 
empirical studies. They find strong evidence for a non-negative link between ESG 
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performance and corporate financial performance. Although the majority of these studies find 
a positive link, the evidence for a positive link is weaker than that for a non-negative link. 
Another important article that has influenced our thesis greatly is Khan, Serafeim, and Yoon 
(2016). The authors of this study found that a link between ESG performance and corporate 
financial performance is strongest for companies that allocate their resources primarily to ESG 
issues with the potential to significantly impact enterprise value, which the findings of this 
thesis validate. Furthermore, Khan, Serafeim, and Yoon (2016) conclude that companies with 
high ESG performance on ESG issues without the potential to significantly impact enterprise 
value have no effect on corporate financial performance. Following simple principles, we 
argue that investing in ESG projects that do not have a positive impact on cash flows or risks 
represents investments that do not benefit shareholders and, as a result, have a negative impact 
on value. Our findings provide strong evidence in support of this argument.  
Finally, value relevance theory is at the core of the proposed methodology. As a result, our 
thesis contributes significantly to the literature on the value relevance of ESG scores. The 
literature on the value relevance of ESG is extensive, but in terms of citations are there no 
specific papers on this topic that stands out as the most influential. However, the value 
relevance of ESG has been the primary focus of several research papers, the sum of which is 
considered influential (De Klerk, de Villiers, & van Staden, 2015; Zuraida, Houqe, & Zijl, 
2015; Jain & Rezaee, 2016; Kaspereit & Lopatta, 2016; Miralles-Quirós, Miralles-Quirós, & 
Valente Gonçalves, 2018). We primarily contribute to this literature in two areas. In the 
existing literature, it is common practice to use a single ESG score from a single rating agency. 
As a result of the high level of disagreement among ESG rating agencies, the findings of these 
research papers are highly dependent on the specific rating agency chosen. By implementing 
a consensus ESG score derived from seven different ESG scores from six different rating 
agencies, we contribute to the literature in this area. Furthermore, the literature on the value 
relevance of ESG suffers from reverse causality bias (Krüger, 2015). Because it is more 
convenient for profitable companies to devote resources to ESG projects and ESG disclosure 
in order to improve their ESG score. Since all of the companies in our sample disclose 
information to all six rating agencies, we have a high disclosure sample. As a result, we 
eliminate a significant portion of the bias pointed out by Krüger (2015) from our sample. 
Therefore, we add to the literature by providing a value relevance estimate that is more in line 
with ESG's incremental effect on value. 
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Due to the terminology used in our research question we have narrowed the focus to use value 
relevance theory as a methodological approach to construct ESG investment strategies 
yielding superior performance. In conjunction with the Ohlson (1995) residual income 
valuation model, value relevance theory can be used to investigate the ability of non-financial 
information to explain stock price variation (Amir and Lev, 1996). Value relevance theory is 
a technique used to investigate how different factors impact company value. The term 
financially material ESG issues is used in the literature to define ESG issues that have the 
potential to have a significant impact on a company's value. We claim that a financially 
material ESG issue is analogous with a value relevant ESG issue. A second important element 
in the research question is the investment strategies. We use two different investment 
strategies; one we argue will have the best potential to generate superior performance through 
a long position and the other using a short position. To determine which companies that 
allocate resources to ESG issues that can explain the stock price, we use the residual difference 
between the Ohlson (1995) model with and without the consensus ESG score. Using this 
variable in conjunction with the level of the consensus ESG score, we can divide companies 
into two groups, as described above, ref. lemons and peaches. Because of the aforementioned 
relationships, we claim that the lemons group is the best option for an ESG investment strategy 
based on a short position. Following the same logic, we argue that the peaches group is the 
best option for an ESG investment strategy based on a long position. We find that an 
investment strategy that takes a short position in the peaches group and a long position in the 
lemons group generates superior performance. As a result, our findings provide strong 
evidence that validates the claimed relationships. 
 
The structure of the thesis is as follows. Section 2 provides an overview of the key components 
of our research question: ESG, superior performance, and value relevance. The 3rd section 
contains the hypothesis development and testing methodology. Section 4 provides details on 
our data, variable construction, descriptive statistics, and simple correlations. Section 5 
describes our robustness tests' methodological approach. The findings are presented in section 
6. Our conclusion is found in Section 7. 
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2. ESG, Superior Performance and Value Relevance 
2.1 Environmental, Social and Governance (ESG) 
Environmental, social and governance (ESG) is one of several frameworks available for 
identifying a company's sustainability practices. At the moment, ESG is the most popular. 
Corporate Social Responsibility (CSR) is another popular framework, but its use has declined 
as the importance of environmental issues has grown. This is because CSR effectively is 
synonymous with ESG without the environmental pillar. Several of principles used to define 
the ESG criteria have evolved from Corporate Social Responsibility (CSR) (Boffo & Patalano, 
2020). Therefore, are the findings in CSR research to a large extent generalizable to ESG. 
Furthermore, many studies choose not to use the ESG terminology and instead use the more 
general term: sustainability, despite having the same focus as studies that use the ESG 
terminology. 
ESG is based on three pillars: environmental, social, and governance. A company that 
performs well on the environmental pillar operates in such a way that environmental harm is 
minimized. Climate change and carbon emissions, pollution, resource depletion, waste 
generation, and deforestation are all part of this pillar. Climate change and carbon emissions 
are the most important specific ESG issues that money managers consider within the 
environmental pillar (US SIF, 2020). Business relationships, customer relationships, human 
rights, working conditions, child labour, and employee relations are examples of issues 
addressed in the social pillar. Conflict risk is the most important specific social pillar issue for 
money managers and considered the overall most important ESG criterion for institutional 
investors (US SIF, 2020). Finally, the governance pillar refers to how an organization is run 
and is frequently regarded as the most important by investors because poor governance may 
imply that ESG criteria in general are poorly managed (Boffo & Patalano, 2020). The 
governance pillar is concerned with issues such as information transparency, tax strategy, 
executive pay, bribery and corruption, and board diversity and structure. Anti-corruption is 
considered the most important specific governance issue, according to money managers (US 
SIF, 2020). Despite the fact that disclosure of information in accordance with ESG-criteria is 
voluntary, the number of companies measuring and reporting their ESG practices has grown 
exponentially in recent years. This is due to its importance as a tool in investor relations 
management and public communication in general as part of a branding strategy. 
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Since a large part of the terminology used in ESG has evolved from corporate sustainable 
responsibility (CSR), there is a lack of standardization in the vocabulary used to describe ESG 
investing. As a result, it can be difficult to tell the difference between ESG investing and 
sustainable investing, also known as socially responsible investing (SRI) or impact investing. 
S&P Global (2020) attempts to clarify the ambiguity by defining ESG investing as taking into 
account ESG risks and opportunities when making investment decisions. Additionally, they 
actively incorporate this into their investment analysis in order to invest sustainably while not 
sacrificing returns and, ideally, increasing profits. Sustainable investing, on the other hand, 
prioritizes social change over capital gains by taking both financial and moral values into 
account when making investment decisions. 
2.1.1 ESG scores  
ESG scores compress information from a large body of data into a single score typically on a 
scale from 0 to 100, with 100 representing an excellent score and 0 representing a poor score. 
ESG rating agencies are classified as information intermediaries. Hence, one of their key 
functions is to reduce information asymmetry (Healy & Palepu, 2001). Using a framework 
developed by Li and Polychronopoulos (2020), ESG rating providers can be classified into 
three categories. The first, fundamental, consists primarily of ESG data providers. Their 
primary function is to collect and aggregate publicly available data; they typically do not 
provide an overall ESG score for companies. The most common category is the second, 
comprehensive. In the year 2020, there were about 70 providers offering ESG rating data, with 
50 of them falling into the comprehensive category (Li & Polychronopoulos, 2020). While 
ESG data vendors in the fundamental category only use objective data, ESG rating agencies 
in the comprehensive category use far more subjective data. That is, data that they have 
collected, or data generated by their own analysts. As will be discussed in the subsection 
addressing ESG score disagreement, this is a source of measurement divergence across rating 
agencies. Finally, there is the specialist category, which focuses in depth on a specific 
criterion. For example, an ESG score that focuses solely on carbon emissions would fall into 
this category. 
Most rating agencies prioritize two factors in their ESG scores: ESG risks and opportunities 
that have the potential to have a significant impact on the company's value. These ESG issues 
are defined as material ESG issues in the literature. The rating agencies consider how a specific 
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company is exposed to material ESG issues relative to industry peers, as well as how they 
manage these risks and opportunities. ESG scores are investment products by definition, but 
in order to be relevant to investors, the metrics used by rating agencies to generate ESG scores 
must reflect underlying ESG issues that have the potential to significantly impact enterprise 
value, i.e., material ESG issues (Boffo & Patalano, 2020). The SASB is a US-based non-profit 
organization that develops guidelines for businesses to disclose material sustainability 
information to investors (SASB, 2021). According to SASB, material ESG issues are those 
that are most likely to have a direct impact on a company's financial condition or operating 
performance, and thus are most important to investors (SASB, 2021). Rating agencies 
typically emphasize that their ESG scores focus strictly on financially material ESG issues. 
There appears to be agreement amongst the rating agencies that material ESG issues are those 
that have the potential to significantly impact a company's value, either negatively or 
positively (Refinitiv, 2021) (Sustainalytics, 2020) (MSCI, 2020). Sensitive industries are 
another concept that is similar to the term materiality; sensitive industries will be considered 
industries with a high concentration of material ESG issues when applying the materiality term 
to that context. Companies in environmentally sensitive industries are more likely to face 
potential corporate social responsibility disclosure litigation and future environmental 
liability, as well as increased public attention and concern (De Villers, Naiker, & Van Staden, 
2011). As a result of these risks, investors in environmentally sensitive industries would have 
more cause to be worried about negative cash flow effects from environmental and other social 
issues. Concerns that could be significantly mitigated if the company has a high ESG score. 
However, if the ESG score does not reflect performance on material ESG issues, it will not be 
able to reflect the true risk exposure.  
In an effort to use consistent and precise language, we will replace the term material with the 
term significant where appropriate. This is because a material ESG issue is defined as an ESG 
issue that has the potential to significantly impact a company's enterprise value. Based on this, 
we believe the interpretation is nearly identical. 
ESG rating agencies  
In this thesis, we use seven different ESG scores from six different rating agencies. Five of 
these scores are in the comprehensive category: Refinitiv Eikon ESG, Refinitiv Eikon ESG-
C, Sustainalytics ESG Risk Ratings, RobecoSAM Total Sustainability Score, and Bloomberg 
Disclosure score. All these five scores are calculated as a weighted sum of the E, S, and G 
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pillars, with weights individually determined by the rating agency. The ISS Quality Score and 
the Carbon Disclosure Project's (CDP) Climate, Water, and Forest score both fall into the 
specialist category. The final scores from these two agencies are not based on the three E, S, 
and G pillars.  
Refinitiv Eikon ESG Score (Refinitiv, 2021). The Refinitiv Eikon ESG scores – previously 
Thomson Reuters – incorporates a company`s ESG performance, commitment, and effectivity. 
An interesting feature of the Refinitiv ESG scores is that they use a materiality matrix that 
through the weightings of the 10 categories, behind the three pillars, implement materiality 
into the scores, the materiality weightings is industry specific. Several investors rated the 
Refinitiv Eikon ESG scores as low quality, while none rated them as high quality. However, 
several of the survey's expert participants rate Refinitiv Eikon as high quality (SustainAbility, 
2020). The raw data, rather than the scores themselves, is cited by investors as the primary 
reason for using the ratings (SustainAbility, 2020). 
Refinitiv Eikon ESG-Controversies Score (Refinitiv, 2021). Refinitiv also provides an 
overall ESG-C score, which penalizes a company's standard Refinitiv ESG score if it is 
involved in major ESG controversies that have been covered by the global media. Large-cap 
companies are more vulnerable to controversies because they receive more media attention 
than smaller-cap companies. As a result, they receive a higher severity weight, resulting in a 
higher penalty to the ESG score. The ESG controversies ranking is based on 23 different ESG 
controversies topics that are updated on a regular basis. 
RobecoSAM Total Sustainability Score (RobecoSAM, 2021). The key data source used to 
generate the RobecoSAM ESG ratings is the Corporate Sustainability Assessment, an annual 
survey of over 4,700 companies that focuses on ESG-related issues that are industry specific 
and material. Constructing a portfolio of companies with high ESG scores can often lead to 
exposure to factor biases such as size and quality, or it can result in a portfolio that is 
disproportionately overconcentrated in some countries or industries. RobecoSAM claims that 
their ESG score, which they refer to as a smart ESG score, is free of these biases. RobecoSAM 
is rated high quality by most investors and second to highest by the experts in the same survey 
(SustainAbility, 2020). However, investors claim that the score is not used for investment 
decisions because the methodology is opaque (SustainAbility, 2020). 
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Sustainalytics ESG Risk Ratings (Sustainalytics, 2019). While other ESG ratings serve as 
indicators of multiple parameters, Sustainalytics scores only concentrate on ESG risks. 
Specifically, the unmanaged risks, which consist of two parts: risks that cannot be managed 
by the company and risks that could be managed but is not. Only significant ESG risks is 
included, implying only risk exposure that would leave the economic value of the company at 
risk. Sustainalytics use corporate governance in combination with exposure to significant ESG 
issues as important building blocks to arrive at the final score. Sustainalytics is one of the most 
frequently mentioned ratings by investors, with the preference for Sustainalytics being largely 
driven by its broad coverage, according to investors in a survey (SustainAbility, 2020).  
Bloomberg Disclosure Score (Bloomberg, 2021). The level of a company's environmental, 
social, and governance (ESG) disclosure at each of the datapoints collected by Bloomberg 
determines the Bloomberg Disclosure Score. Therefore, the scores do not take ESG 
performance into account. The ranking ranges from 0.1 for businesses reporting the bare 
minimum of ESG data to 100 for those disclosing every data point. Each data point is weighted 
in terms of importance, which is customized to different sectors due to substantial industry 
specific differences. This ensures that companies are only evaluated on data points that 
important in each industry. The Bloomberg ESG disclosure score is rated high and low quality 
by the same number of respondents in the Rate the Raters survey, but few investors mention 
using this score (SustainAbility, 2020). 
CDP Climate, Water, Forest score (CDP, 2021). This specialist ESG score is essentially an 
ESG score with only the environmental pillar. CDP`s ESG scores promotes organizational 
accountability while also assisting in the direction, incentivizing, as well as evaluating 
environmental action. Climate change, deforestation, and water security are the three key 
pillars that make up the CDP performance score. In the Rate the Raters, investors stated that 
they use CDP mostly for its data, it is rated almost highest by investors and highest by the 
experts in the survey (SustainAbility, 2020).  
ISS Quality Score (ISS, 2021). This ESG score is mostly concerned with the government 
pillar. In the areas of Board Structure, Compensation Plans, Shareholder Rights, and Audit & 
Risk Oversight, the ISS QualityScore score is intended to assist institutional investors in 
measuring quality benchmarks and assessing risk. The score can explain how a company's 
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approach toward governance has changed over time. Several investors in the Rate the Raters 
survey stated that ISS had the best governance report (SustainAbility, 2020).  
ESG score disagreement  
Both ESG scores and credit scores provide a single datapoint representation derived from the 
analysis of multiple datapoints. However, the two scores' reliability and validity deviate 
significantly. Credit scores from a variety of rating agencies have an average correlation of 
0.986 (Lopez & Contreras, 2020), whereas the average correlation between the six possibly 
most widely used ESG rating agencies was found to be only 0.46. (Gibson, Krueger, & 
Schmidt, 2020). The primary reason for the low correlation across rating agencies is that 
financial information leaves less room for subjective interpretation than non-financial 
information.  
Berg, Kölbel, and Rigobon (2020) developed a clear theoretical framework for formally 
quantifying the source of disagreement, tracing the cause of the divergence to three distinct 
sources. First, they define scope divergence as the attributes that are included in the score, 
thereby determining what the ESG score can measure. Second, measurement divergence refers 
to the fact that even when rating agencies agree on the inclusion of a variable, they may arrive 
at different conclusions even though they want to measure the same thing. Non-financial 
information requires a wide use of proxies, and measure divergence could for instance be 
attributable to the use of different proxies. Measurement divergence is found to be the biggest 
driver of the divergence across ESG scores (Berg, Kölbel, & Rigobon, 2020). Finally, weight 
divergence occurs as a result of ESG scores compressing a large number of data points into a 
single score. As a result, rating agencies will differ in how they aggregate the data points into 
a single score. Divergence in ESG scores due to scope divergence is positive because it leads 
to the scores reflecting slightly different aspects of sustainability performance; however, 
divergence in ESG scores due to measurement divergence is negative (Berg, Kölbel, & 
Rigobon, 2020). 
The most recent Rate the Raters Survey (SustainAbility, 2020) revealed several interesting 
aspects about how professional investors use ESG scores. Investors appear to be aware of the 
significant inconsistency in ESG scores. Because almost every respondent stated that they 
never rely on a single ESG rating during their investment research. Furthermore, investors do 
not rely solely on ESG ratings in their investment research; rather, they view them as one data 
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point in a larger picture. However, the low correlation across ESG rating agencies suggests 
that the quality of the ESG ratings also will vary significantly. This gives investors a strong 
incentive to find the rating agency with the best ESG scores. The degree to which an ESG 
score reflects significant ESG issues is one of the top three factors used to rank rating agencies 
relative to one another. When asked about preferred changes to ESG scores in the next five 
years, the majority stated that they wanted ESG scores that reflect ESG issues that have the 
potential to have a significant impact on the enterprise value, i.e., significant ESG issues. 
2.2 Superior Performance 
In this section, we will provide an overview of the factors that must be present to generate 
superior performance, as well as whether there is a plausible reason to believe that ESG can 
contribute to it. 
2.2.1 The link between ESG performance and superior performance 
For a long position in ESG stocks to produce superior performance, there need to be a positive 
link between ESG performance and superior performance. There are several ways to explain 
how ESG performance can lead to outperformance. As a foundation to do this, we chose a 
model used in a research article by Giese et al. (2019-a). This is because their study on the 
relationship between ESG performance and superior performance is based on the well-known 
and traditional discounted cash flow (DCF) model. Therefore, Giese et al. (2019-a) provide an 
easy-to-understand framework for describing the transmission channels that can generate a 
causal link between ESG performance and possible superior performance. This is 
accomplished using a methodology in which the authors investigate whether a change in a 
company's ESG performance affects the respective financial target variables, implying 
improved corporate financial performance and, as a result, a higher valuation. In the DCF 
model, ESG performance has only two potential channels for influencing the company's value: 
1. The systematic channel that will act through the fraction's denominator, reflecting 
systematic risk via the cost of capital. 2. The idiosyncratic channel acting through the 
fraction’s numerator, which reflects profitability and idiosyncratic risk via cash flows. Giese 
et al. (2019-a) find that ESG performance link to outperformance is transmitted through both 
channels. ESG performance was discovered to be transmitted through the idiosyncratic 
channel, affecting cash flows in such a way that it resulted in higher profitability and lower 
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tail risk. The increased profitability of ESG companies was attributed to a competitive 
advantage in areas such as efficient resource utilization, human capital development, 
innovation, and being better at designing long-term business strategies, making them less 
susceptible to the pitfalls of short-termism. ESG performance was also transmitted via the 
systematic channel, as it resulted in changes in the financial target variables in the DCF 
model's denominator, resulting in lower cost of capital, which led to higher valuations. This 
was attributed to the notion that companies with high ESG performance are less susceptible to 
market shocks. The authors point out that in a portfolio context where the idiosyncratic 
transmission channel is diversified away, the investor will only gain from the benefits 
transmitted through the systematic risk channel. 
Even though several studies have identified ways in which ESG performance can be linked to 
corporate financial performance, construct validity remains a major challenge in this research. 
This is due to a widespread reverse causality bias, which makes it difficult to attribute a 
positive relationship between ESG performance and superior performance to a causal effect. 
According to Krüger (2015), research that investigate the correlation between superior 
performance and high ESG performance are unable to answer the fundamental question of 
whether firms are more profitable because they have a high ESG rating or are more profitable 
because they initially were more profitable. As a result, a finding of a positive correlation 
between a high ESG score and value can be due to either the fact that businesses with high 
ESG performance are more profitable or, instead, that companies with high ESG performance 
allocate more resources into projects and ESG disclosure to enhance their ESG score. As a 
result, if the relationship between ESG and superior performance is not causal, the potential 
gains from investing in top-rated ESG stocks may be less consistent over time. 
2.2.2 Significant ESG issus have a stronger link to superior performance 
From the standpoint of agency theory, one might wonder if a board of directors pursuing ESG 
is acting in the best interests of their shareholders. According to Milton Friedman and 
shareholder theory, a corporation's aim is to be profitable, and it should not spend its resources 
or cash flows on social responsibility other than adhering to society's basic laws (Friedman, 
1970). However, with key stakeholders increasingly emphasizing ESG factors, ignoring them 
can have a negative impact on profits. Edvard Freeman with his stakeholder theory question 
shareholder theory and its narrow focus on shareholder benefit, arguing that companies should 
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consider all their stakeholders' interests (Freeman, 2010). However, focusing on all 
stakeholders while maintaining profitability will be difficult. 50 years after Friedman's 
shareholder theory, Jay Barney, one of the most influential figures in the strategy field, 
proposes that companies only should consider the interests of stakeholders who have an 
influence on the company's profit (Barney, 2020). When applied to ESG, Barney is essentially 
arguing that the board of directors should only focus on ESG issues that have the potential to 
have a significant impact on enterprise value, an argument that even Friedman might agree 
with. 
As previously stated, we will replace the term material with the term significant where 
appropriate in order to use precise and consistent language. However, it is appropriate to return 
to the use of the term materiality in this brief segment. Khan, Serafeim, and Yoon (2016) wrote 
a highly influential article that to a large extent have influenced the widespread use of the term 
materiality; their findings are in many ways consistent with Barney (2020). In simple terms, 
their findings show that a company that allocates its resources primarily to ESG or 
sustainability issues that have the potential to significantly impact enterprise value increases 
the likelihood of ESG performance resulting in superior financial performance.  
However, almost all rating agencies have developed their own methods of defining what 
constitutes material ESG issues within each industry. Additionally, several organizations that 
offer sustainability reporting standards also provide definitions of significant/material ESG 
issues. The Global Reporting Initiative (GRI), the Task Force on Climate-related Financial 
Disclosures (TCFD), the International Integrated Reporting Council (IIRC), and perhaps the 
most influential, the Sustainability Accounting Standards Board (SASB), are the most well-
known of these organizations. As a result, while there is agreement that significant ESG issues 
result in a stronger link between ESG performance and corporate financial performance, there 
is little consensus on which ESG issues should be defined as material. One of the most 
important differences is closely linked to stakeholder and shareholder theory. GRI, for 
example, employs a concept of materiality with all stakeholders as their target audience, which 
is analogous to stakeholder theory. Unlike GRI, SASB uses the US Supreme Court definition 
of materiality, which has investors as the clear target audience rather than all stakeholders, 
which is more consistent with shareholder theory.  
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As previously stated, there appears to be an emerging consensus among ESG rating agencies 
regarding the use of the SASB definition of material ESG issues; however, the agencies are 
still developing their own materiality maps. Hence, while there will be some agreement 
between rating agencies on which ESG issues to define as material within each industry, which 
is highly influential in determining the ESG score for companies operating in these industries, 
there will still be several ESG issues on which rating agencies disagree. As a result, users of 
ESG scores will be less confident that the ESG scores accurately reflect the ESG issues that 
have the greatest potential to influence the stock price of their investments. 
2.2.3 Purchasing high ESG performance witout having to pay for it 
upfront  
Even under the assumption that there is a significant relationship between ESG performance 
and superior performance, will this not imply that constructing a portfolio of companies with 
high ESG performance will result in superior performance. Fama (1970) classified market 
efficiency into three levels: weak, semi-strong, and strong. Empirical evidence from several 
studies presented in Fama (1991) and Fama (1998) demonstrates that the market is efficient at 
the semi-strong level. When the market is efficient at the semi-strong level it implies that 
prices reflect all publicly available information. As a result, companies that perform well on 
significant ESG issues will charge a premium unlike companies that perform poorly on these 
issues. Hence, paying a premium for the predicted future superior performance of stocks with 
high ESG performance will not produce superior returns for a potential investor. As a result, 
if markets are effective at a semi-strong level, we will be unable to develop an investment 
strategy that generates superior and consistent long-term performance based on a long position 
in ESG stocks. 
There are however a few known deviations from efficient market hypothesis (EMH), for 
instance mean reversion as first discovered by DeBondt and Thaler (1985), who found that 
winners and losers in one 36-month cycle appear to reverse their results in the next 36-month 
period. Mean reversion actually supports a view that developing an investment strategy based 
on a short position in high-ranked ESG stocks can generate superior returns. This is because 
part of the exponentially increasing attention ESG stocks have received in recent years has 
been due to their status as winners. However, assuming long-term negative serial correlation 
as predicted by mean reversion, the end result could be paying for superior future performance 
that does not materialize. Another deviation is that there appears to be positive serial 
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correlation in the short term, as stocks that rise tend to rise further (Jegadeesh & Titman, 2001). 
Deviations between price and value caused by momentum can be exploited through short-term 
trading strategies. Exploiting short-term deviations from value, on the other hand, carries a 
high level of risk, and as we will see in the following section, this is not a strategy used by 
institutional ESG investors, making this deviation of little use in generating superior consistent 
returns from ESG stocks. Additionally, it is regarded as a proxy for risk (Jegadeesh & Titman, 
2001).  
Consequently, we conclude that markets are, for the most part, effective. This implies that, in 
general, ESG performance as reflected through ESG scores only, as a rule, will be able to 
generate superior returns if the ESG scores are used in a way that differs from what other 
market participants do in aggregate. This would be related to what is referred to as 
“opportunities in secondary or little-known issues” in the chapter on discrepancies between 
price and value in the classic book on security analysis by Graham and Dodd (2009). This 
would be required in order for you to be able to purchase ESG stocks that will outperform in 
the future but without paying for it in advance.  
2.2.4 Common ESG investing strategies 
OECD (2017) have identified six key investment strategies that is used by institutional 
investors to incorporate ESG considerations into their portfolio construction process. The most 
common method of ESG investing is exclusionary screening. This typically implies excluding 
a sector, country or a company based on one or several ESG features. The benefit of 
exclusionary screening is that it can be implemented cheaply and easily. Roughly 44% of 
professionally managed assets in Europe follow exclusionary screening to some degree 
(Eurosif, 2016), but this approach has experienced a decline in recent years (Eurosif, 2018). 
General ESG integration is a technique that incorporates ESG risks and opportunities into 
conventional investment research with the objective of improving the risk-return 
characteristics of the portfolio. This ESG investment strategy has grown in popularity and 
experienced rapid growth in recent years, with a CAGR of 27% between 2016 and 2018. 
Another ESG investment technique that is gaining traction is the best-in-class approach. Best-
in-class has grown at a healthy 20 percent CAGR in Europe over the last eight years, reaching 
nearly 600 billion euros, solidifying its status as one of the top ESG investment strategies 
(Eurosif, 2018). For investors following the best-in-class screening methodology no sector is 
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excluded, and ESG scores are typically applied to include companies within a sector that rank 
higher than a pre-set hurdle (OECD, 2017). Then there is the thematic investment strategy, 
which chooses an investment universe based on an ESG-related theme. The opposite of the 
thematic approach, the de-investment strategy involves opting out of a particular investment 
universe based on ESG-related themes. The last ESG investment strategy defined by OECD 
(2017) is the engagement strategy, which implies using ownership to shift the focus of a 
company towards ESG. This interaction strategy is already a mainstream strategy, and it is 
improving its position in comparison to other strategies, with a CAGR of 7% from 2016 to 
2018. As a result, it seems that investors are increasingly exercising their ownership rights to 
shift their companies' commitment to sustainability (Eurosif, 2018). This investment strategy 
prioritizes social change in investment decisions, considering both financial and moral values, 
with capital gains as a secondary consideration (S&P Global, 2020).  
To summarize, there appears to be a trend in which institutional investors are shifting their 
ESG investing strategies away from those with an ethical emphasis and toward those with the 
best prerequisites for using ESG to generate superior performance and enhance the risk-return 
characteristics of portfolios. As evidenced by the significant increase in investment strategies 
such as general ESG integration and the best-in-class approach, while exclusionary screening 
is declining. 
2.3 Value Relevance  
In simple terms, value relevance theory is a technique used to investigate how various factors 
influence company value. Value relevance is defined as “the ability of financial statement 
information to capture and summarise information that determines the firm`s value” 
(Beisland, 2009). The core issues studied in this line of research is to which extent various 
sources of financial information ex-post can explain price fluctuations. However, since Amir 
and Lev (1996), using the Ohlson (Ohlson, 1995) residual income valuation model to also 
investigate the value relevance of non-financial information has become a common approach. 
The Ohlson model derives the market value of equity from two primary sources of 
information: the company's financial information and value-relevant non-financial 
information on which Ohlson did not elaborate (Ohlson, 1995). The financial information is 
specified as the book value of equity and abnormal earnings. The abnormal earnings are in the 
model defined as the residual income; hence it is often called the Ohlson residual income 
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valuation model. Because of the lack of consensus in estimating the cost of capital needed to 
arrive at the residual income, a proxy is commonly used in its place. The Ohlson model as 
defined by Collins, Maydew, and Weiss (1997) use earnings per share to proxy residual 
income and is defined on a per share basis. The per share version of the Ohlson model was 
later recommended (Barth & Clinch, 2009). Equation 1 shows the Collins, Maydew, and Weiss 
(1997) version of the Ohlson model: 
𝑆𝑡𝑜𝑐𝑘 𝑃𝑟𝑖𝑐𝑒𝑖,𝑡 = 𝛽0 + 𝛽1𝐵𝑉𝑃𝑆𝑖,𝑡, + 𝛽2𝐸𝑃𝑆𝑖,𝑡 +  𝛽3𝑂𝐼𝑖,𝑡 + 𝑒𝑖,𝑡                                                               (1)   
The subscripts i and t represent the company and fiscal year, respectively. Beta 0 to Beta 3 
represent the parameters that will be estimated; e is the residual. The independent variable is 
the stock price, which is represented by the last closing price for a given company on the last 
trading day of the year. BVPS stands for book value per share as of the end of the fiscal year; 
EPS stands for earnings per share as of the end of the fiscal year; and OI stands for other value 
relevant non-financial information. 
A company's stock price is expected to reflect all available information (Fama, 1991). 
Accordingly, the price of a stock, as reflected in the Ohlson model, is also influenced by factors 
other than financial information. To the best of our knowledge, Amir and Lev (1996) were the 
first to use the Ohlson model to examine the value relevance of non-financial information as 
the content of the Ohlson model`s additional unspecified third dependent variable. This 
approach has since been adopted in several studies investigating the value relevance of 
company’s sustainability practices (De Klerk, de Villiers, & van Staden, 2015; Zuraida, 
Houqe, & Zijl, 2015; Kaspereit & Lopatta, 2016; Miralles-Quirós, Miralles-Quirós, & Valente 
Gonçalves, 2018). Equation 2 shows the Collins, Maydew, and Weiss (1997) version of the 
Ohlson model when used to investigate the value relevance of ESG scores. 
𝑆𝑡𝑜𝑐𝑘 𝑃𝑟𝑖𝑐𝑒𝑖,𝑡 = 𝛽0 + 𝛽1𝐵𝑉𝑃𝑆𝑖,𝑡, + 𝛽2𝐸𝑃𝑆𝑖,𝑡 +  𝛽3𝐸𝑆𝐺𝑖,𝑡 + 𝑒𝑖,𝑡                                                             (2) 
With the addition of the ESG score variable for company i at year t. The ESG score variable 
represents non-financial information that is believed to be value relevant. 
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3. Hypothesis development and test methodology  
In this section, we will describe the hypothesis development and testing methodology used. 
The research question in this thesis is formulated as follows:  
Could the value relevance of ESG scores be used to form investment strategies yielding 
superior performance?  
There are three variables in our research question: value relevance to ESG scores, investment 
strategies, and superior performance. The value relevance of ESG scores is the independent 
variable which is in a causal relationship with the dependent variable superior performance, 
implying that the value of the independent variable influences the value of the dependent 
variable. The investment strategy influences the effect of the independent variable on the 
dependent variable. Accordingly, it is an interaction variable. Our findings can be simplified 
to result in each of the three variables taking two main values: The independent variable can 
take the values: 1. value relevant, or 2. not value relevant. We will diversify between two 
investment strategies, such that the interaction term can take the values: 1. short position, or 
2. long position. The values of the independent variable and the interaction variable can cause 
the dependent variable to take the values: 1. superior performance, or 2. non-superior 
performance. Superior performance is not a standardized term, so it must be operationalized. 
We will use two metrics to evaluate if an investment strategy can generate superior 
performance. First, we will look at whether the investment strategy improves the risk-return 
relationship as measured by the Sharpe ratio. Second, we will use the five-factor alpha (Fama 
& French, 2015) combined with the liquidity factor (Pástor & Stambaugh, 2003) as the 
ultimate measure of whether the investment strategy can generate superior performance. 
3.1 Hypothesis development  
In developing our hypothesises to answer our research question we will first focus on the value 
of the independent variable: value relevance of ESG scores. This is because we need to 
determine whether ESG scores are value relevant to test whether value relevant ESG scores 
will allow us to create investment strategies that will generate superior performance. This will 
be accomplished by reviewing existing literature on the value relevance of ESG. Next, we will 
focus on the dependent variable through previous research covering adjacent topics, as no 
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previous research have covered the specific link between value relevant ESG scores and 
superior performance. Starting with the link between ESG performance and superior 
performance before moving on to other studies that have attempted to use ESG scores as a 
source of alpha generation. In terms of the interaction variable, we will choose one investment 
strategy based on a short position and one based on a long position. Established on an overall 
assessment of what has been covered to maximize the possibility of the strategy generating 
superior performance. The overall objective is validating that value relevant ESG scores can 
be used to create investment strategies yielding superior performance. 
3.1.1 The value relevance of ESG  
The first two value relevance studies examined are unrelated to ESG, but they are among the 
most frequently cited value relevance studies. The first paper by Collins, Maydew, and Weiss 
(1997) is included to demonstrate the consistency of the Ohlson model using only earnings 
and book values, while Amir and Lev (1996) is included because it was the first paper to use 
the Ohlson (1995) model to study the value relevance of non-financial information.  
As the millennium approached, tech companies were on the rise, leading to what became 
known as the dot.com bubble. Businesses with a high concentration of intangible assets were 
becoming a larger part of the economy. Several research papers argued that as a result of this 
shift, the value relevance of earnings and book values had deteriorated. Collins, Maydew, and 
Weiss (1997) investigated whether the value relevance of earnings and book values has shifted 
over the last four decades in this context. Their findings suggest that earnings are less value 
relevant because there is a higher concentration of intangible-intensive companies and 
companies with negative earnings. Despite their findings that the value relevance of bottom-
line earnings has declined, the value relevance of book value has picked up the slack and 
become more value relevant. As a result, the combined value relevance of earnings and book 
values has remained stable. Hence, earnings and book values combined are consistently value 
relevant. Amir and Lev (1996) use the Ohlson model to study the value relevance of non-
financial indicators. This on a sample of companies in a fast-changing, high-growth 
technology industry, as a large portion of these companies' value is derived from intangibles, 
the authors hypothesized that traditional financial indicators would be less value relevant. 
According to the findings, the value relevance of non-financial information overwhelms that 
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of traditional financial indicators. Furthermore, they discover that when earnings are combined 
with non-financial information, the value relevance of earnings increases.  
Hassel, Nilsson, and Nyquist (2005) applied the same methodology as Amir and Lev (1996), 
but with a specialist ESG score only focusing on the environmental pillar as the non-financial 
information. Hassel, Nilsson, and Nyquist (2005) use an empirical analogue of the Ohlson 
model to explain how environmental information is reflected in the market value of Swedish 
companies. However, because this study was conducted prior to the massive increase in ESG 
data availability that we have seen over the last decade, environmental performance is proxied 
by an index designed specifically for institutional investors. Their findings indicate a 
significant negative relationship between the market value of Swedish companies and the 
environmental performance index score; the findings are also applicable across industries. We 
argue that the use of a potentially low-tech environmental score could explain the negative 
value relevance discovered by Hassel, Nilsson, and Nyquist (2005), as it is not unlikely that 
this score fails to distinguish between significant and non-significant ESG issues.  
Another study that finds the value relevance of ESG to be negative is Landau et al. (2020). 
They look at how integrated reporting of ESG and financial data affects the market valuation 
of 50 European stocks from 2010 to 2016. The findings show that this has a negative impact 
on market valuation. The authors used the same empirical analogue of the Ohlson model as 
Hassel, Nilsson, and Nyquist (2005), but in a natural logarithm format to allow for the wide 
range between variables. We argue that the negative relationship discovered by Landau et al. 
(2020) could possibly be attributed to sample bias because of a sample size of only 50 
companies. As for instance Aureli et al. (2019) in a similar study, but with a bigger sample 
reached the opposite conclusion. Aureli et al. (2019) study the value relevance of ESG 
disclosure on Dow Jones Sustainability World Index companies between 2009 and 2016. They 
use an event study as a methodological approach to investigate how investors react to ESG 
information released on company websites. The findings indicate that the value relevance of 
this information is positive and significant, and that it has increased since 2013. 
Semenova, Hassel, and Nilsson (2010) find environmental and social information to be value 
relevant. They use the same empirical analogue of the Ohlson model as Hassel, Nilsson, and 
Nyquist (2005) to investigate how environmental and social information is reflected in the 
market value of Swedish firms. As a proxy for environmental and social data, the GIS 
Investment Services Risk Rating database is used. The results indicate that companies with 
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better environmental and social performance outperform the market, while those with worse 
performance underperform. Zuraida, Houqe, and Zijl (2015) find the Bloomberg disclosure 
ESG scores to be value relevant. They use the Collins, Maydew, and Weiss (1997) version of 
the Ohlson model to analyse the value relevance of ESG disclosure on an international sample 
of 38 countries between 2008-2012. The Bloomberg disclosure scores are used as a proxy for 
ESG disclosure, as pointed out by the authors have this approximation not been checked 
against other ESG-metric providers. The findings show that the disclosure of ESG information 
has a positive impact on the valuation of companies. Their regressions on the individual E, S 
and G pillars show that the social pillar has the lowest positive association with stock price, 
while governance has the strongest. De Klerk, de Villiers, and van Staden (2015) use the Barth 
and Clinch (2009) version of the Ohlson model on a sample of the 100 largest UK companies 
to study the value relevance of corporate social responsibility (CSR) disclosure. They find that 
CSR disclosure is value relevant and that it has a positive effect on the market value, this effect 
is stronger for companies operating in sensitive industries. This study stands out as particularly 
robust as they separately estimate the Ohlson model using three different proxies for CSR. 
Jain and Rezaee (2016) investigate whether short sellers use ESG information to make 
investment decisions. They discover a negative relationship between rising ESG scores and 
short selling, and the authors conclude that this is because ESG scores are value relevant. Jain 
and Rezaee (2016) also conduct a value relevance study, using the Collins, Maydew, and 
Weiss (1997) version of the Ohlson model to test the value relevance of the Bloomberg 
Composite ESG Score and the KLD Composite ESG Score. According to the regression 
results, both ESG scores are value relevant, with KLD being slightly more so. However, 
because the companies in the KLD and Bloomberg datasets are not identical, the difference 
could be due to sample variation. The sample period runs from 2004 to 2012. Kaspereit and 
Lopatta (2016) investigated the value relevance of corporate sustainability in the 600 largest 
European companies from 2001 to 2011. The SAM sustainability ranking, and sustainability 
reporting are used as a proxy for corporate sustainability and the Feltham and Ohlson valuation 
model is the empirical model. According to the findings, the SAM sustainability ranking is 
value relevant. Suggesting a positive relationship between market value and corporate 
sustainability.  
Even though not all the eight papers reviewed specifically used the ESG terminology, they do 
cover aspects that would fall under the definition of ESG issues. Six of the papers are directly 
relevant to determining whether the independent variable in our research question is likely to 
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take the value, value relevant, because these used some form of ESG score as a proxy for 
underlying ESG performance. The fact that five out of six studies that used some form of ESG 
scores found the scores to be value relevant increases the likelihood that the ESG scores in our 
sample will be value relevant as well. However, as discussed in section 2, studies attempting 
to establish a link between ESG performance and abnormal performance are plagued by 
reverse causality bias, as Krüger (2015) points out. This is because it is easier for profitable 
companies to allocate resources to ESG disclosure and ESG projects, which will generate a 
higher ESG score. Companies in our sample that do not provide information to all six rating 
agencies are removed from the dataset, resulting in a sample with a high level of disclosure. 
In terms of causality, this is advantageous because our estimate of value relevance will be 
closer to the causal effect of ESG on company value. However, because of this characteristic 
in our sample, the ESG scores are probably less value relevant than in the reviewed studies, 
which found ESG scores to be value relevant regardless of whether they were from GSI 
(Semenova, Hassel, & Nilsson, 2010), GRI (De Klerk, de Villiers, & van Staden, 2015), 
Bloomberg (Zuraida, Houqe, & Zijl, 2015; Jain & Rezaee, 2016), KLD (De Klerk, de Villiers, 
& van Staden, 2015), or SAM (Kaspereit & Lopatta, 2016). Although two of the value 
relevance studies, we reviewed used more than one ESG score they did not have a high 
disclosure sample. De Klerk, de Villiers, and van Staden, (2015) used three proxies for CSR 
performance, but all these scores were from GRI. Jain and Rezaee (2016) used ESG scores 
from both Bloomberg and KLD, but they used different datasets for each score. As a result, 
did not companies have to disclose information to both rating agencies to avoid being dropped 
from their datasets. Therefore, the reviewed studies cannot be considered to have been 
conducted on a high-disclosure sample. As previously stated, a large portion of the bias 
identified by Krüger (2015) is not a major concern in our study due to our high disclosure 
sample. However, our high disclosure sample makes the high disagreement among ESG rating 
agencies more important, as Christensen, Serafeim, and Sikochi (2021) find that high ESG 
disclosure leads to more disagreement.  
ESG score disagreement 
In a research paper focusing on ESG score divergence Lopez and Contreras (2020) discover 
that Thomson Reuters Eikon, RobecoSAM, and Sustainalytics only have highly consistent 
ESG scores for the worst-performing 10% of companies, with a strong correlation of 0.95 or 
higher. Furthermore, the correlation between ESG scores is less than 0.5 for the vast majority 
of companies. They also find that only two of the approximately ten categories that make up 
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the E, S, and G pillars are equal among the three ESG rating agencies. Across sectors, the 
pairwise correlation varies greatly. The energy sector has the lowest correlation, while 
financials, technology, and cyclical consumer goods and services have the highest 
correlations. The sector dependent ESG scores are due to the varying emphasis on the 
environmental pillar across sectors, which the authors argue are the most difficult to measure. 
Berg, Kölbel, and Rigobon (2020) also investigates the divergence of ESG ratings. They argue 
that the low correlation across ESG rating agencies implies that funds using different ESG 
ratings would agree on stock picks to some extent, but not on all stocks. The authors contend 
that the ESG information reflected in the ESG scores can move prices; however, the low 
correlation between ESG scores from different agencies represents signal dilution. 
Consequently, the ability of ESG scores to move prices has been significantly diluted. 
Furthermore, although rating agencies claim that their ESG scores are industry-specific, the 
authors discovered that this was not the case to a large extent. 
Both Lopez and Contreras (2020) and Berg, Kölbel, and Rigobon (2020) find the disagreement 
amongst different rating agencies to be substantial. The signal dilution pointed out by Berg, 
Kölbel, and Rigobon (2020) is interesting given that our sample in relation to Christensen, 
Serafeim, and Sikochi (2021) probably has an extra high disagreement. Investors state that 
they never rely on a single ESG score (SustainAbility, 2020). Even if some investors do, the 
consensus ESG score will almost certainly be what is reflected in prices in the aggregate in 
any case. We argue that the large disagreement across different ESG scores will make the use 
of single ESG scores inconsistent and make the results unnecessarily susceptible to random 
variations. Therefore, we argue that constructing a consensus ESG score based on the average 
of the seven different ESG scores in our sample will be our best option for finding that ESG 
scores are value relevant. However, the possibility of a high degree of variance in this 
consensus ESG score, as predicted by Christensen, Serafeim, and Sikochi (2021), is cause for 
concern. The problem with this is highlighted by Semenova and Hassel (2015). They use a US 
sample to study the convergent validity of the environmental performance metrics from the 
three rating agencies MSCI (former KLD), Thomson Reuters (former ASSET4), and Global 
Engagement Services (GAS). They find that the different rating agencies’ ESG scores share 
dimensions, but they do not converge in aggregate. As a result, using an aggregated score may 
obscure the relationship between the variables examined in a study. In a newer study, Serafeim 
and Yoon (2021) find that a consensus ESG score made from MSCI, Sustainalytics, and 
Thomson Reuters can predict future news for the companies in their sample. They discover, 
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however, that this ability disappears for a subset of companies in their sample where the three 
rating agencies that comprise their consensus ESG score disagree the most. Hence, it seems to 
be the case that high variance in the consensus ESG score diminishes the quality of a consensus 
measure.  
To gain insight into how the significant disagreement across ESG rating agencies affects 
investment results, we will review previous studies that had this as part of their focus. In the 
context of the sharp increase in the use of ESG scores, Li and Polychronopoulos (2020) 
examine how the gap between ESG rating agencies affects investors. To demonstrate this, the 
authors used two popular rating agencies to create two distinct portfolios that are overweight 
in the top 50 percent ESG rated companies from each. This was done for the aggregated ESG 
score and for each of the three pillars. Even though the two portfolios appear to be based on 
similar criteria, their investment outcomes are only modestly correlated or unrelated. The 
effect is more pronounced for the individual pillars, and with more prominent differences in 
Europe than in the US. The authors conclude that this is caused by differences in the individual 
company ESG scores from the two different providers. In another study, Boffo and Patalano 
(2020), under the responsibility of the OECD Secretary-General, issued a comprehensive 
report on ESG investing. The authors formed several active portfolios based on ESG ratings 
from each of the five most well-known ESG rating agencies. In addition to the Sharpe ratio, 
they examined the portfolios' abnormal returns using the Fama French 5 factor model to 
control for factor biases. Only one of the five rating agencies' ESG scores produced a portfolio 
that generated a positive alpha from investing in higher-scoring ESG stocks. For the remaining 
four providers, the trend was reversed. The low-scoring ESG portfolios returned a positive 
alpha, while the high-scoring ESG portfolios did not. The secretariat studied the 
methodologies of the four ESG rating agencies Bloomberg, MSCI, Sustainalytics, and 
Thomson Reuters in order to understand why there are such large disparities in ESG ratings. 
Their investigation uncovered several individual choices made by the rating agencies that can 
explain why certain companies can receive wildly divergent ESG scores from different rating 
agencies. One factor highlighted was to which extent an ESG score reflected significant ESG 
issues. Gibson, Krueger, and Schmidt (2020) investigate the consequences of different beliefs 
among ESG rating providers and how this will affect future stock returns for S&P 500 firms. 
According to the empirical findings, the effect on stock returns is dependent on which of the 
E, S, and G pillars the rating agencies disagree on. If the disagreement pertains to the 
environmental pillar, it is regarded as a proxy for risk and yields a higher return. While 
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disagreements on the social or governance pillar have a negative impact on stock returns. The 
findings also show that rating agencies disagree more for larger companies, firms without a 
credit rating, and less for the most profitable companies (Gibson, Krueger, & Schmidt, 2020). 
According to the findings of Boffo and Patalano (2020) and Li and Polychronopoulos (2020), 
using a single ESG score to form investment strategies or portfolios will result in returns that 
are highly dependent on the rating agency of choice.  
Summarizing the key arguments for H1 – The value relevance of ESG  
We anticipate that ESG scores will impact stock prices because they are used by investment 
managers who manage trillions of dollars in assets for portfolio creation, investment strategies, 
and trading. The majority of the literature we reviewed on the value relevance of ESG scores 
concluded that ESG scores are value relevant. However, because these studies were not 
conducted on a high-disclosure sample, we argue that a significant portion of the value 
relevance in their findings is most likely due to the reverse causality bias identified by Krüger 
(2015). As a result, we do not expect to find all the seven individual ESG scores in our sample 
to be value relevant. 
Based on the high and unpredictable impact that ESG rating agency choice has on investment 
results, as demonstrated by Boffo and Patalano (2020) and Li and Polychronopoulos (2020), 
we argue that a consensus ESG score, calculated by taking the average of seven ESG scores 
in our sample will be the most consistent measure of value relevance. Furthermore, we argue 
that the consensus ESG score, will have the best capacity to impact prices in aggregate. The 
large disagreement among rating agencies, on the other hand, will act as a signal dilution on 
this capacity (Berg, Kölbel, & Rigobon, 2020). The dilution will be most likely be strongest 
on the part of the sample in which rating agencies disagree the most, consistent with Serafeim 
and Yoon's findings (2021). Thus, we expect to find the consensus ESG score to be less value 
relevant for this part of our sample. Lastly, we argue that the concerns raised by Semenova 
and Hassel (2015), that ESG scores from different rating agencies do not converge in aggregate 
are less of an issue in our study. This is due to the fact that our consensus ESG score is made 
up of ESG scores from six different rating agencies. As a result, we have formulated our first 
hypothesis as follows: 
H1: The consensus ESG score is value-relevant, high disagreement between different ESG 
score providers reduces value relevance. 
 33 
3.1.2 Investment strategies yielding superior performance 
As discussed in section 2, there are two requirements for developing an investment strategy 
that generates superior returns by holding a long position in ESG stocks. To start, there must 
be a positive correlation between ESG performance and superior performance. Second, future 
superior ESG performance cannot be reflected in the price. However, as argued in section 2, 
the fact that ESG stocks appear to have outperformed for some time will probably increase the 
likelihood of long-term negative serial correlation as predicted by mean reversion (DeBondt 
& Thaler, 1985). That is, taking a short position in a specific category of these companies may 
prove to be more profitable than taking a long position. Thus, ESG stocks could be viewed as 
a group of stocks that have been raised by the tide. To expand on this analogy, the key question 
may be which companies will remain when the tide eventually recedes. 
 
The link between ESG performance and financial returns will be the starting point for this sub-
section. Friede, Busch, and Bassen (2015) wrote the research paper that provides the most 
comprehensive overview of this topic. They summarize the results of over 2000 empirical 
studies between 1970 and 2015 on the relationship between ESG criteria and corporate 
financial performance. According to the findings, approximately 90% of the studies find the 
correlation to be nonnegative. Furthermore, a large majority of studies observed a positive 
relationship, an effect which is more pronounced in North America. The observed relationship 
is also stable over time. The large number of studies, numerous methodologies, and datasets 
make the conclusion generalizable. In a much smaller meta-analysis, Wang, Dou, and Jia 
(2015) summarized the findings of 42 empirical studies on the relationship between corporate 
social responsibility (CSR) and financial performance. The authors' key finding is that there 
is a significant and positive association.  
 
Based on the large number of studies included in Friede, Busch, and Bassen (2015), we will 
put the most weight on these results. According to the findings, it appears that ESG 
performance will have a non-negative effect on a company's returns in the vast majority of 
cases and will have a positive impact more often than not. As a result, we conclude that the 
positive relation is weak on average, while the non-negative link is strong. 
 
According to S&P Global (2020), ESG investing is defined as using ESG information in 
investment analysis to invest sustainably while not sacrificing returns and, ideally, increasing 
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profits. As we also saw in section 2, the two ESG screening strategies that have seen the most 
growth in recent years have been general ESG integration and best-in-class. Before discussing 
studies attempting to find the best strategies to achieve superior returns through ESG 
integration. It is crucial to highlight that the most severe challenge of attempting to achieve 
superior returns through ESG is that it necessitates a reduction in the investment universe, 
which we know from modern portfolio theory is not beneficial from a risk-return perspective. 
Pedersen, Fitzgibbons, and Pomorski (2020) demonstrate this by using the Markowitz 
portfolio optimization model to develop an ESG-efficient frontier as a theoretical framework 
for ESG investors. The authors use proxies for the individual E, S, and G pillars, and the MSCI 
ESG score for the combined ESG score. They discovered that removing 10% of the stocks 
with the lowest ESG scores reduces expected performance, resulting in a portfolio with a lower 
efficient frontier than a portfolio with no restrictions. By excluding stocks with the 20 percent 
lowest ESG scores, the efficient frontier was lowered even further. As a result, the authors 
concluded that the maximum Sharpe ratio achievable in a screened universe is lower than in 
an unscreened universe. 
J.P. Morgan (2016) conducted a study to discover how ESG can help your portfolio. The 
study's key findings are that ESG can improve a portfolio's risk-return characteristics in three 
ways: lowering volatility, increasing Sharpe ratios, and limiting drawdowns. An important 
finding is that a high ESG score can cause exposure to traditional quantitative styles such as 
Size, Value, and Quality. However, after adjusting for these factors, it is concluded that ESG 
can still be a source of alpha in a portfolio context. Furthermore, the authors discover that 
investments based on the environmental pillar provide the highest returns in the United States, 
outperforming the aggregated ESG score, while investments based on the social and 
governance pillars provide the highest returns in Europe, but not enough to outperform the 
aggregated ESG score. Another interesting finding is that high and rising ESG factors 
outperform low and declining ESG factors. In another study Nagy, Kassam, and Lee (2015) 
investigate whether ESG can add alpha using MSCI ESG ratings. They use two methods to 
bring their theory to the test. Overweighting stocks with higher ESG ratings in strategy one, 
and in strategy two overweighting stocks that recently improved their ESG score. Both 
portfolios outperformed the MSCI World Index. Although some of the outperformance can be 
attributed to style factors such as momentum and small cap firms, factor biases can only 
explain a part of the outperformance. As a result, the authors conclude that investors that want 
to improve their ESG profile while taking some active risk can do so without compromising 
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returns by employing this strategy. Giese et al. (2019-b) examine the methodologies for 
incorporating ESG into index-based portfolios, as well as how ESG incorporation can boost 
risk-adjusted returns in real-world index-based portfolios, using MSCI ESG scores. They 
construct two portfolios, one is a best-in-class strategy in which they select the top half of 
ESG-rated stocks in each region and sector, and the other is a strategy that favours companies 
with high ESG ratings and high ESG momentum. The best-in-class approach produced 
dramatically improved risk-adjusted returns due to higher price-to-book and price-to-earnings 
ratios, indicating higher valuations. After accounting for other factors, the best-in-class 
selection of companies with high ESG ratings was the primary source of active returns. 
Derwall et al. (2005) explore whether investing in US companies with high eco-efficiency 
scores from Innovest Strategic Value Advisors, which is essentially an ESG score with a focus 
on the environmental pillar, causes better portfolio results. According to their findings, 
companies with high eco-efficiency scores outperform stocks with low eco-efficiency scores. 
To demonstrate how the findings could be applied by investors in a more realistic manner, the 
authors used the best-in-class method to create portfolios that included companies with an eco-
efficiency score above a pre-determined threshold. On a risk and style-adjusted basis, this 
portfolio outperformed a portfolio of companies with low eco-efficiency scores by 6%, 
constructed using the opposite of the best-in-class methodology, i.e., the worst-in-class 
methodology.  
According to the findings of J.P. Morgan (2016), Nagy, Kassam, and Lee (2015), Giese et al. 
(2019-b), and Derwall et al. (2005), ESG investing can generate superior returns despite the 
obstacle of a restricted investment universe, as pointed out by Pedersen, Fitzgibbons, and 
Pomorski (2020). However, because each of these studies relies on a single ESG score, the 
results may be susceptible to random effects. This is because with 70 different ESG scores (Li 
& Polychronopoulos, 2020), creating one portfolio using each of these, some of these 70 
portfolios will almost unavoidably generate superior performance simply by chance. However, 
this does not imply that these specific ESG scores will be able to consistently pick the stocks 
that will outperform in the coming years, which is what investors are always searching for 
(Grinold & Kahn, 2020). We argue that using the consensus ESG score from multiple ESG 
rating agencies will help diversify away random effects and lead to more consistent results.  
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Significant ESG issues 
In recent years, evidence has emerged that companies that prioritize significant ESG issues 
outperform their peers, as briefly mentioned in section 2.2.2. Khan, Serafeim, and Yoon (2016) 
provide the most conclusive confirmation of this. They use KLD data to distinguish between 
investments in significant and non-significant sustainability issues. Applying the 
Sustainability Accounting Standards Board (SASB) definition of materiality to a dataset of 
more than 2,000 US companies over a 21-year period. The main finding is that companies that 
excel at significant sustainability issues earn higher returns than those that do not. Another 
intriguing finding is that achieving success on sustainability issues that are not defined to be 
significant, appears to have no impact on overall performance. The best-performing 
companies are those that perform poorly on sustainability issues that are not defined as 
significant while performing well on significant sustainability issues. Heijningen (2019) builds 
on the findings of Khan, Serafeim, and Yoon (2016) and investigates the impact of ESG on 
stock price returns, specifically how this impact is different when ESG issues are significant. 
The author builds active portfolios based on three different criteria. First, ESG scores on 
industry specific significant ESG issues. Second, not significant ESG issues and third, as a 
control, regular ESG scores not adjusted for whether ESG issues are significant or not. The 
classification of whether ESG issues are material or not, is done using the RobecoSAM 
materiality matrix. The results indicate that significant ESG issues strengthen the relationship 
between ESG performance and superior performance. In addition, their findings show that 
there is a range where significant ESG issues has a positive impact on abnormal returns; 
however, this is not a linear relationship. This is because there appears to be a threshold beyond 
which the portfolio ranked high on significant ESG issues is outperformed by the middle-
ranked portfolio. In another study also building on the work of Khan, Serafeim, and Yoon 
(2016), Consolandi, Eccles, and Gabbi (2020) are perhaps able to provide an answer of why 
the relationship is not linear. In this study, the authors create indexes that allow them to 
determine how many and to what extent each significant ESG issue influences value drivers, 
as well as the concentration of these ESG issues within each industry. According to the 
findings, the market appears to reward companies operating in industries with a high 
concentration of significant ESG issues. However, the authors argue that overweighting an 
active portfolio against a high concentration of significant ESG issues serves as a risk 
concentration factor. 
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The findings of Khan, Serafeim, and Yoon (2016) can be illustrated with a simple example: 
Firms A and B operate in the same industry and are identical. They allocate the same quantity 
of resources to ESG issues. Firm A allocates resources mainly to ESG issues that have the 
potential to have a significant impact on enterprise value, i.e., significant ESG issues. Firm B, 
on the other hand, allocates resources primarily to ESG issues that do not have the potential 
to impact enterprise value, i.e., non-significant ESG issues. According to Khan, Serafeim, and 
Yoon (2016), this implies that ESG will have a positive and significant value relevance for 
firm A, but will not be value relevant for firm B. If we consider the findings of Khan, Serafeim, 
and Yoon (2016) in light of what was discussed in section 2.2.2, it makes sense that the value 
relevance of ESG is positive for firm A. Because firm A allocates resources only to ESG issues 
that effectively mitigate significant ESG risks and enable the firm to capitalize on ESG 
opportunities, which is the ESG performance that will most likely transmit through both the 
idiosyncratic and systematic channels, as demonstrated by the DCF model used by Giese et 
al. (2019-b), and explained in section 2.2.1. While the findings of Khan, Serafeim, and Yoon 
(2016) for firm A make sense, we argue that their findings for firm B cannot be correct. Their 
findings imply that for firms with high performance on non-significant ESG issues, ESG 
performance will have no effect on company performance, implying that ESG performance is 
not value relevant in this case. According to shareholder theory, this would be corresponding 
to a case of allocating resources to a purpose that does not benefit the shareholders (Friedman, 
1970). We therefore argue that using a corporation’s resources on ESG issues that is not 
significant ESG issues, should have a negative value relevance. ESG scores are investment 
products (Boffo & Patalano, 2020), and a high ESG score should, in a perfect scenario, reflect 
high performance on significant ESG issues. However, while rating agencies agree on this 
concept, there is little agreement on what constitutes a significant ESG issue within each 
industry. Therefore, we anticipate that if we compared the ESG scores our two fictional 
companies A and B would have received from different rating agencies, there would be no 
clear pattern indicating that one is better than the other based solely on the ESG scores. 
Although it is obvious that in a world without information asymmetry, an investor would 
prefer firm A over firm B. The motivation behind our research question is to use the value 
relevance of ESG scores to enable an investor to differentiate between firms A and B and use 
this insight to construct a portfolio overweight in companies in the same category as firm A, 
which should generate superior performance in theory. Using the same logic, companies in 
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the same category as firm B could potentially generate superior performance with a short 
position. 
Summarizing the key arguments for H2 – The best long position  
The evidence for a strong and clear relationship between ESG performance and superior 
performance is relatively weak (Friede, Busch, & Bassen, 2015), and the reduction in the 
investment universe that comes with ESG investing makes it even more difficult to generate 
abnormal returns (Pedersen, Fitzgibbons, & Pomorski, 2020). Despite this, several studies 
have shown that ESG investment strategies can represent a source of alpha (Derwall et al., 
2005; Nagy, Kassam, & Lee, 2015; J.P. Morgan, 2016; Giese et al., 2019). However, we argue 
that the results may be susceptible to random non-consistent factors because these research 
articles only used one ESG score and did not perform robustness checks using ESG scores 
from different rating agencies or alternatively a consensus ESG score. 
According to the findings of Khan, Serafeim, and Yoon (2016), the link between ESG 
performance and superior performance could possibly shift from weak to strong if the ESG 
performance is on significant ESG issues. ESG issues are considered significant if they have 
the potential to have a significant impact on a company's value. If the consensus ESG score 
can explain changes in a company's value, it is determined to be value relevant. As a result, 
we argue that value relevance is a measure of the significance of ESG issues. Accordingly, we 
argue that firms with a high ESG score when ESG is value relevant have the best potential to 
generate superior returns. Given that our argument is correct, a long position would be the best 
investment strategy for companies that primarily allocate their resources to significant ESG 
issues, making the costs associated with achieving a higher ESG score justifiable because they 
represent a benefit to shareholders, ref.  (Friedman , 1970). Because this is a group of 
companies that primarily allocates resources to ESG issues that have the potential to 
significantly impact enterprise value, this would represent firm A in our hypothetical example 
previously discussed. Therefore, the following hypothesis have been formulated: 
H2: Long positions in stocks with a high consensus ESG score generate superior performance 
when ESG is value relevant. 
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Summarizing the key arguments for H3 – The best short position 
Based on what we have covered in the thesis, the previous hypothesis was developed based 
on what we argue to be the best option for generating superior performance from a long 
position. The same procedure will be followed for the arguments leading up to this hypothesis, 
but with the goal of locating the best short candidate. Two main reasons will be presented to 
demonstrate why firms in the same category as firm B in our hypothetical example are the best 
shorting option.  
According to Khan, Serafeim, and Yoon (2016), ESG performance is not value relevant for 
companies that have a high performance on ESG issues that do not have the potential to 
significantly impact enterprise value. We argue that allocating resources to ESG issues that do 
not benefit shareholders is synonymous with other unnecessary expenditures that destroy 
value, and thus must have a negative value relevance from the standpoint of shareholder 
theory. In contrast to the argument presented in H2, we argue that firms with a high ESG score 
when ESG is not value relevant have the least potential to generate superior returns. This is 
because the cost of achieving a higher ESG score is unjustifiable, and thus should reduce the 
firm's value (Friedman, 1970). As a result, an investor seeking superior returns should short 
these companies, which correspond to firm B in our previously discussed fictional example. 
However, there is a second reason why companies in the same category as firm B should be 
shorted, which we will discuss next. 
Over the last two decades, both Europe and the United States have seen significant growth in 
sustainable investing, with growth accelerating after 2012 and reaching exponential 
proportions (Eurosif, 2018) (US SIF, 2020), contributing to a sharp increase in the use of ESG 
scores as an input in investment research. Because ESG investing strategies such as general 
ESG integration and best-in-class screening have seen the most growth in recent years, more 
institutional investors will have a clear tendency to overweight stocks with high ESG scores. 
As a result, we believe that there will be a high demand for companies with a high consensus 
ESG score, which will drive up the price. Serafeim (2019) demonstrates this mechanism by 
showing that the valuation premium charged for companies with a high MSCI ESG score 
increases as positive public sentiment momentum grows. Rating agencies are information 
intermediaries, and thus have the purpose of reducing information asymmetry. However, we 
argue that the substantial discrepancy between rating agencies on what constitutes a 
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significant/material ESG issue implies that they to a point are incapable to fulfil their role as 
information intermediaries. As a consequence of information asymmetry, investors are unable 
to differentiate between companies that would represent firm A and firm B in our hypothetical 
example. As Berg, Kölbel, and Rigobon (2020) point out, this represents signal dilution, which 
reduces the ability of ESG scores to move prices, making it difficult for prices to reflect all 
information. Thus, the prices of companies in the same category as firm B are likely to rise 
significantly as well. Because stocks with a higher ESG score in general have been regarded 
as winners, they have probably had a positive medium to long-term serial correlation. As 
predicted by mean reversion, with a history of long-term positive serial correlation there is a 
greater likelihood that this will shift to a negative serial correlation (DeBondt & Thaler, 1985). 
Hence, we argue that companies of the same type as Company B have been overpriced as a 
result of their association with other companies of the same type as Company A that have 
demonstrated strong ESG performance on significant ESG issues. As a result, we argue that 
the fundamentals of companies in the same category as firm B will cause these companies to 
be the first to fall as a result of both overvaluation and mean reversion. Accordingly, the 
following hypothesis has been formulated: 
H3: Short positions in stocks with a high consensus ESG score generate superior performance 
when ESG is not value relevant. 
3.2 Test methodology  
The objective of our test methodology is to answer our research question: 
RQ:  Could the value relevance of ESG scores be used to form investment strategies yielding 
superior performance? 
The research question will be addressed through answering three hypothesises.  
3.2.1 H1 – The value relevance of ESG 
H1: The consensus ESG score is value-relevant, high disagreement between different ESG 
score providers reduces value relevance. 
H1's primary goal is to confirm that ESG scores are value relevant, and its secondary goal is 
to determine how the substantial ESG score disagreement affects the value relevance of ESG 
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scores. To achieve this, we employ the Collins, Maydew, and Weiss (1997) version of the 
Ohlson (1995) model, in which the consensus ESG score is used as the value relevant non-
financial information, represented by Beta 3 in model 2 below.  
𝑆𝑡𝑜𝑐𝑘 𝑃𝑟𝑖𝑐𝑒𝑖,𝑡 = 𝛽0 + 𝛽1𝐵𝑉𝑃𝑆𝑖,𝑡, + 𝛽2𝐸𝑃𝑆𝑖,𝑡 + 𝛽3𝐸𝑆𝐺𝑖,𝑡 + 𝑒𝑖,𝑡                                                             (2) 
To address the impact of ESG score disagreement on value relevance, we expand the model 
with two more variables, as shown in model 3 below. Beta 4 is the dummy variable that takes 
the value 1 for the companies where the standard deviation between the seven different ESG 
scores are above the 75th percentile, and 0 otherwise. Beta 5 is an interaction variable that 
reflects how high disagreement among rating agencies affects the relationship between the 
consensus ESG score and the stock price. The models 4-6 is included to investigate whether 
the results are dependent on performance on the individual E, S and G pillars. 
 
𝑆𝑡𝑜𝑐𝑘 𝑃𝑟𝑖𝑐𝑒𝑖,𝑡 = 𝛽0 + 𝛽1𝐵𝑉𝑃𝑆𝑖,𝑡, + 𝛽2𝐸𝑃𝑆𝑖,𝑡 +  𝛽3𝐸𝑆𝐺𝑖,𝑡 + 𝛽4𝐷𝐼𝑆𝐴𝐺𝑅𝐸𝐸𝑖,𝑡 + 𝛽5𝐸𝑆𝐺𝑖,𝑡 ∙
                                𝐷𝐼𝑆𝐴𝐺𝑅𝐸𝐸𝑖,𝑡 + 𝑒𝑖,𝑡               
𝑆𝑡𝑜𝑐𝑘 𝑃𝑟𝑖𝑐𝑒𝑖,𝑡 = 𝛽0 + 𝛽1𝐵𝑉𝑃𝑆𝑖,𝑡, + 𝛽2𝐸𝑃𝑆𝑖,𝑡 +  𝛽3𝐸𝑁𝑉𝑖,𝑡 + 𝛽4𝐷𝐼𝑆𝐴𝐺𝑅𝐸𝐸𝑖,𝑡 + 𝛽5𝐸𝑁𝑉𝑖,𝑡
∙ 𝐷𝐼𝑆𝐴𝐺𝑅𝐸𝐸𝑖,𝑡 + 𝑒𝑖,𝑡 
𝑆𝑡𝑜𝑐𝑘 𝑃𝑟𝑖𝑐𝑒𝑖,𝑡 = 𝛽0 + 𝛽1𝐵𝑉𝑃𝑆𝑖,𝑡, + 𝛽2𝐸𝑃𝑆𝑖,𝑡 +  𝛽3𝑆𝑂𝐶𝑖,𝑡 + 𝛽4𝐷𝐼𝑆𝐴𝐺𝑅𝐸𝐸𝑖,𝑡 + 𝛽5𝑆𝑂𝐶𝑖,𝑡
∙ 𝐷𝐼𝑆𝐴𝐺𝑅𝐸𝐸𝑖,𝑡 + 𝑒𝑖,𝑡 
𝑆𝑡𝑜𝑐𝑘 𝑃𝑟𝑖𝑐𝑒𝑖,𝑡 = 𝛽0 + 𝛽1𝐵𝑉𝑃𝑆𝑖,𝑡, + 𝛽2𝐸𝑃𝑆𝑖,𝑡 +  𝛽3𝐺𝑂𝑉𝑖,𝑡 + 𝛽4𝐷𝐼𝑆𝐴𝐺𝑅𝐸𝐸𝑖,𝑡 + 𝛽5𝐺𝑂𝑉𝑖,𝑡
∙ 𝐷𝐼𝑆𝐴𝐺𝑅𝐸𝐸𝑖,𝑡 + 𝑒𝑖,𝑡 
The consensus ESG score, represented by Beta 3, is considered value relevant if it has a 
significant positive or negative impact on stock price, implying that the coefficient is 
significantly different from zero at the 1%, 5%, or 10% level. We expect that to find that the 
coefficient Beta 5 is positive. Based on what was discussed above, we expect that ESG score 
disagreement will have a negative impact on the value relevance of the consensus ESG score. 
As a result, Beta 5 is expected to have a negative coefficient.  







3.2.2 H2 – The best long position  
H2: Long positions in stocks with a high consensus ESG score generate superior performance 
when ESG is value relevant. 
We distinguish between two main types of investment strategies to generate superior returns, 
those that use a short position and those that use a long position. In H2, we will address the 
part of our research question that asks whether using the value relevance of ESG scores to take 
a long position will result in superior performance.  
Because the goal is to find an investment strategy that generates superior performance, we use 
returns as the independent variable rather than stock price. We use annual returns instead of 
monthly returns because ESG scores are updated annually. As stated in the introduction to 
Section 3, the dependent variable in our research question employs the terminology: superior 
performance. We will use two levels to determine whether an investment strategy produces 
superior performance. The first threshold is met if the investment strategy significantly 
improves the risk-return relationship as measured by the Sharpe ratio. The second level, alpha, 
will be used as the ultimate measure of superior performance. We use this two-level superior 
performance classification mainly to enable us to capture the studied relationships on a more 
dynamic scale than a rigid alpha definition would allow. 
ESG investing strategies frequently lead to exposure to traditional quantitative investment 
strategies, and factor biases are commonly controlled for in this context (Nagy, Kassam, & 
Lee, 2015; J.P. Morgan, 2016; Khan, Serafeim, & Yoon, 2016; Heijningen, 2019). Without 
controlling for factor biases, our conclusion would be weak because we would conclude that 
our investment strategy generates alpha when the alpha is attributable to quantitative 
strategies. Therefore, we will determine whether our investment strategy generates superior 
performance by calculating alpha using the Fama and French (2015) five-factor model, which 
we will extend with the liquidity factor developed by Pástor and Stambaugh (2003), as argued 
by Heijningen (2019). However, because the liquidity and momentum factors are unavailable 
on annual data, these two factors will be controlled for in section 5, where we use a different 
methodological approach that allows us to use monthly data. 
The Ohlson model is a well-established model that has been shown to consistently explain a 
large portion of price fluctuations using only two sources of financial information: earnings 
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and book value (Collins, Maydew, & Weiss, 1997). The model's residual will be smaller if the 
addition of the non-financial information represented by the consensus ESG score allows the 
Ohlson model to explain a larger portion of price fluctuations. We compute a variable equal 
to the difference between the Ohlson model residuals with and without the consensus ESG 
score, a variable we have labelled as the VR variable. When the VR variable is positive, it 
indicates that ESG reduces the model's residuals, implying that ESG is value relevant, i.e., 
analogous to what the literature defines as significant/material ESG issues. If the VR variable 
is negative, adding ESG to the Ohlson model increases the residuals, implying that ESG is not 
value relevant, i.e., analogous to what the literature defines as an unsignificant/immaterial 
ESG issue. ESG is a factor that has explained fluctuations in stock price for companies with a 
positive VR variable; the more positive the VR variable, the more ESG has explained. ESG 
has not been found to be a factor in explaining stock price fluctuations for companies with a 
negative VR variable. On the contrary, other factors, most notably earnings and book values, 
are explaining these fluctuations. The more negative the VR variable, the stronger this effect 
is. 
Superior returns - Sharpe ratio  
Model 7 is used to test whether holding in stocks with a high ESG score when ESG is value 
relevant can improve the risk-return relationship of an investment strategy. Beta 2 is a dummy 
variable that has a value of 1 for companies with a positive VR variable and a value of 0 
otherwise. Beta 1 is the effect of having a high ESG score, regardless of whether or not ESG 
is value relevant. Hence, it represents the impact of overweighting in stocks with a high ESG 
score, not considering if ESG is value relevant. Given that ESG is value relevant, Beta 2 is 
defined as the average effect of ESG on the Sharpe ratio. The interpretation of Beta 3 is the 
effect of having a high ESG score when ESG is value relevant on the Sharpe ratio. Implying 
that the ESG issues on which these companies excel, as evidenced by their high ESG scores, 
are significant ESG issues, cf. (Khan, Serafeim, & Yoon, 2016), making the costs associated 
with achieving a high ESG score justifiable, cf. (Friedman, 1970). As indicated by H2, we 
expect that Beta 3 will have a positive coefficient. Models 8–10 are attempting to determine 
whether the consensus E, S, and G pillars influence the outcomes. The rationale is that 
environmental issues are not equally essential for any company, which is an argument that 
cannot be applied as easily to the governance pillar because good governance is more 




= 𝛽0 + 𝛽1𝐸𝑆𝐺𝑖,𝑡, + 𝛽2𝑝𝑜𝑠𝑉𝑅𝑖,𝑡 + 𝛽3𝐸𝑆𝐺𝑖,𝑡 ∙ 𝑝𝑜𝑠𝑉𝑅𝑖,𝑡 + 𝑒𝑖,𝑡                                (7)  
𝑆ℎ𝑎𝑟𝑝𝑒 𝑟𝑎𝑡𝑖𝑜
𝑖,𝑡
= 𝛽0 + 𝛽1𝐸𝑁𝑉𝑖,𝑡, + 𝛽2𝑝𝑜𝑠𝑉𝑅𝑖,𝑡 + 𝛽3𝐸𝑁𝑉𝑖,𝑡 ∙ 𝑝𝑜𝑠𝑉𝑅𝑖,𝑡 + 𝑒𝑖,𝑡                              (8) 
𝑆ℎ𝑎𝑟𝑝𝑒 𝑟𝑎𝑡𝑖𝑜
𝑖,𝑡
= 𝛽0 + 𝛽1𝑆𝑂𝐶𝑖,𝑡, + 𝛽2𝑝𝑜𝑠𝑉𝑅𝑖,𝑡 + 𝛽3𝑆𝑂𝐶𝑖,𝑡 ∙ 𝑝𝑜𝑠𝑉𝑅𝑖,𝑡 + 𝑒𝑖,𝑡                               (9)  
𝑆ℎ𝑎𝑟𝑝𝑒 𝑟𝑎𝑡𝑖𝑜
𝑖,𝑡
= 𝛽0 + 𝛽1𝐺𝑂𝑉𝑖,𝑡, + 𝛽2𝑝𝑜𝑠𝑉𝑅𝑖,𝑡 + 𝛽3𝐺𝑂𝑉𝑖,𝑡 ∙ 𝑝𝑜𝑠𝑉𝑅𝑖,𝑡 + 𝑒𝑖,𝑡                           (10)  
For the models 7-10 the null hypothesis will be rejected, with respect to superior performance 
as indicated by a significantly improved Sharpe ratio, if β3>0.  
Superior returns - Alpha  
Model 11 is used to determine whether holding in stocks with a high ESG score when ESG is 
value relevant will result in an alpha-generating investment strategy. Beta 2-5 are exposure 
corrections for traditional quantitative investment strategies. The VR variable is the same as 
what was used in the Sharpe ratio models 7-10. Beta 6 is defined as the average effect of ESG 
on annual returns, with no distinction between a high and a low ESG score. Thus, this variable 
represents an investment strategy that selects stocks solely based on a high ESG score, 
regardless of whether ESG is value relevant for these companies. If ESG is value relevant, 
Beta 7 represents the average effect on annual returns with no distinction between a high or a 
low ESG score, i.e., high or low ESG performance. When ESG is value relevant and the 
companies have a high ESG score, Beta 8 determines the effect of this interaction on annual 
returns. We anticipate that Beta 8 will be greater than zero, as predicted by our hypothesis. 
Models 12–14 are included to determine if the results are influenced by the individual E, S, 
and G pillars. 
(𝐴𝑅 − 𝑅𝐹)
𝑖,𝑡
= 𝛼0 +  𝛽1𝑀𝑘𝑡 − 𝑟𝑓𝑖,𝑡 + 𝛽2𝑆𝑀𝐵𝑖,𝑡 + 𝛽3𝐻𝑀𝐿𝑖,𝑡 + 𝛽4𝑅𝑀𝑊𝑖,𝑡 + 𝛽5𝐶𝑀𝐴𝑖,𝑡 +
                             𝛽6𝐸𝑆𝐺𝑖,𝑡, + 𝛽7𝑝𝑜𝑠𝑉𝑅𝑖,𝑡 + 𝛽8 𝐸𝑆𝐺𝑖,𝑡 ∙ 𝑝𝑜𝑠 𝑉𝑅𝑖,𝑡 + 𝑒𝑖,𝑡                                           (11)  
(𝐴𝑅 − 𝑅𝐹)
𝑖,𝑡
= 𝛼0 +  𝛽1𝑀𝑘𝑡 − 𝑟𝑓𝑖,𝑡 + 𝛽2𝑆𝑀𝐵𝑖,𝑡 + 𝛽3𝐻𝑀𝐿𝑖,𝑡 + 𝛽4𝑅𝑀𝑊𝑖,𝑡 + 𝛽5𝐶𝑀𝐴𝑖,𝑡 +
                             𝛽6𝐸𝑁𝑉𝑖,𝑡, + 𝛽7𝑝𝑜𝑠𝑉𝑅𝑖,𝑡 + 𝛽8 𝐸𝑁𝑉𝑖,𝑡 ∙ 𝑝𝑜𝑠 𝑉𝑅𝑖,𝑡 + 𝑒𝑖,𝑡                                        (12)  
(𝐴𝑅 − 𝑅𝐹)
𝑖,𝑡
= 𝛼0 +  𝛽1𝑀𝑘𝑡 − 𝑟𝑓𝑖,𝑡 + 𝛽2𝑆𝑀𝐵𝑖,𝑡 + 𝛽3𝐻𝑀𝐿𝑖,𝑡 + 𝛽4𝑅𝑀𝑊𝑖,𝑡 + 𝛽5𝐶𝑀𝐴𝑖,𝑡 +




= 𝛼0 +  𝛽1𝑀𝑘𝑡 − 𝑟𝑓𝑖,𝑡 + 𝛽2𝑆𝑀𝐵𝑖,𝑡 + 𝛽3𝐻𝑀𝐿𝑖,𝑡 + 𝛽4𝑅𝑀𝑊𝑖,𝑡 + 𝛽5𝐶𝑀𝐴𝑖,𝑡 +
                             𝛽6𝐺𝑂𝑉𝑖,𝑡, + 𝛽7𝑝𝑜𝑠𝑉𝑅𝑖,𝑡 + 𝛽8 𝐺𝑂𝑉𝑖,𝑡 ∙ 𝑝𝑜𝑠 𝑉𝑅𝑖,𝑡 + 𝑒𝑖,𝑡                                        (14)  
For the models 11-14 will the null hypothesis be rejected, with respect to superior performance 
as indicated by alpha, if α0 >0. 
3.2.3 H3 – The best short position   
H3: Short positions in stocks with a high consensus ESG score generate superior performance 
when ESG is not value relevant. 
We distinguish between two main types of investment strategies to generate superior returns, 
those that use a short position and those that use a long position. In H3, we will address the 
part of our research question that asks whether using the value relevance of ESG scores to take 
a short position will result in superior performance. However, we do not use a short position 
when we evaluate the Sharpe ratio. Hence, we expect to observe that the investments strategy 
has a significant and negative effect on the Sharpe ratio. 
Superior returns - Sharpe ratio  
Model 15 is used to determine whether holding in stocks with a high ESG score when ESG is 
not value relevant will worsen an investment strategy's risk-return relationship. Beta 2 is a 
dummy variable that takes the value 1 for companies with a negative VR variable and 0 
otherwise. Beta 1 is the effect of having a high ESG score regardless of whether or not ESG 
is value relevant. Beta 2 is defined as the average effect of ESG on the Sharpe ratio when ESG 
is not value relevant. When ESG is not value relevant and the companies have a high ESG 
score, Beta 3 determines the effect of this interaction on Sharpe ratio. Since we do not use a 
short position for the Sharpe ratio, we expect to find that Beta 3 is less than zero. Again, models 
16-18 are included to evaluate if the results are affected by the individual E, S, and G pillars. 
𝑆ℎ𝑎𝑟𝑝𝑒 𝑟𝑎𝑡𝑖𝑜
𝑖,𝑡
= 𝛽0 + 𝛽1𝐸𝑆𝐺𝑖,𝑡, + 𝛽2𝑛𝑒𝑔𝑉𝑅𝑖,𝑡 + 𝛽3𝐸𝑆𝐺𝑖,𝑡 ∙ 𝑛𝑒𝑔𝑉𝑅𝑖,𝑡 + 𝑒𝑖,𝑡                            (15) 
𝑆ℎ𝑎𝑟𝑝𝑒 𝑟𝑎𝑡𝑖𝑜
𝑖,𝑡
= 𝛽0 + 𝛽1𝐸𝑁𝑉𝑖,𝑡, + 𝛽2𝑛𝑒𝑔𝑉𝑅𝑖,𝑡 + 𝛽3𝐸𝑁𝑉𝑖,𝑡 ∙ 𝑛𝑒𝑔𝑉𝑅𝑖,𝑡 + 𝑒𝑖,𝑡                         (16) 
𝑆ℎ𝑎𝑟𝑝𝑒 𝑟𝑎𝑡𝑖𝑜
𝑖,𝑡
= 𝛽0 + 𝛽1𝑆𝑂𝐶𝑖,𝑡, + 𝛽2𝑛𝑒𝑔𝑉𝑅𝑖,𝑡 + 𝛽3𝑆𝑂𝐶𝑖,𝑡 ∙ 𝑛𝑒𝑔𝑉𝑅𝑖,𝑡 + 𝑒𝑖,𝑡                          (17) 
𝑆ℎ𝑎𝑟𝑝𝑒 𝑟𝑎𝑡𝑖𝑜
𝑖,𝑡
= 𝛽0 + 𝛽1𝐺𝑂𝑉𝑖,𝑡, + 𝛽2𝑛𝑒𝑔𝑉𝑅𝑖,𝑡 + 𝛽3𝐺𝑂𝑉𝑖,𝑡 ∙ 𝑛𝑒𝑔𝑉𝑅𝑖,𝑡 + 𝑒𝑖,𝑡                         (18) 
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For the models 15-18 the null hypothesis will be rejected, with respect to superior performance 
in this case indicated by a significant and negative impact on the Sharpe ratio, if β3<0. 
Superior returns - Alpha  
Model 27 is used to determine whether taking a short position in stocks with a high ESG score 
when ESG is not value relevant will result in an alpha-generating investment strategy. The VR 
variable is the same as the one used in Sharpe ratio models 15-18. Beta 7 is the average effect 
of ESG on annual returns if ESG is not value relevant, i.e., with no differentiation between a 
high and a low ESG score. When ESG is not value relevant and the companies have a high 
ESG score, Beta 8 determines the effect of this interaction on annual returns. Because we argue 
that the costs of achieving a high ESG score when ESG is not value relevant are unjustifiable, 
we anticipate Beta 8 to be greater than zero due to the short position. Again, models 20-22 are 
included to see if the results are affected by the individual E, S, and G pillars. 
(−𝐴𝑅 − 𝑅𝐹)𝑖,𝑡 = 𝛼0 +  𝛽1𝑀𝑘𝑡 − 𝑟𝑓𝑖,𝑡 + 𝛽2𝑆𝑀𝐵𝑖,𝑡 + 𝛽3𝐻𝑀𝐿𝑖,𝑡 + 𝛽4𝑅𝑀𝑊𝑖,𝑡 + 𝛽5𝐶𝑀𝐴𝑖,𝑡 +
                                   𝛽6𝐸𝑆𝐺𝑖,𝑡, + 𝛽7𝑛𝑒𝑔𝑉𝑅𝑖,𝑡 + 𝛽8 𝐸𝑆𝐺𝑖,𝑡 ∙ 𝑛𝑒𝑔 𝑉𝑅𝑖,𝑡 + 𝑒𝑖,𝑡                                     (19)  
(−𝐴𝑅 − 𝑅𝐹)𝑖,𝑡 = 𝛼0 +  𝛽1𝑀𝑘𝑡 − 𝑟𝑓𝑖,𝑡 + 𝛽2𝑆𝑀𝐵𝑖,𝑡 + 𝛽3𝐻𝑀𝐿𝑖,𝑡 + 𝛽4𝑅𝑀𝑊𝑖,𝑡 + 𝛽5𝐶𝑀𝐴𝑖,𝑡 +
                                   𝛽6𝐸𝑁𝑉𝑖,𝑡, + 𝛽7𝑛𝑒𝑔𝑉𝑅𝑖,𝑡 + 𝛽8 𝐸𝑁𝑉𝑖,𝑡 ∙ 𝑛𝑒𝑔 𝑉𝑅𝑖,𝑡 + 𝑒𝑖,𝑡                                    (20)  
(−𝐴𝑅 − 𝑅𝐹)
𝑖,𝑡
= 𝛼0 +  𝛽1𝑀𝑘𝑡 − 𝑟𝑓𝑖,𝑡 + 𝛽2𝑆𝑀𝐵𝑖,𝑡 + 𝛽3𝐻𝑀𝐿𝑖,𝑡 + 𝛽4𝑅𝑀𝑊𝑖,𝑡 + 𝛽5𝐶𝑀𝐴𝑖,𝑡 +
                                 𝛽6𝑆𝑂𝐶𝑖,𝑡, + 𝛽7𝑛𝑒𝑔𝑉𝑅𝑖,𝑡 + 𝛽8 𝑆𝑂𝐶𝑖,𝑡 ∙ 𝑛𝑒𝑔 𝑉𝑅𝑖,𝑡 + 𝑒𝑖,𝑡                                    (21)   
(−𝐴𝑅 − 𝑅𝐹)
𝑖,𝑡
= 𝛼0 +  𝛽1𝑀𝑘𝑡 − 𝑟𝑓𝑖,𝑡 + 𝛽2𝑆𝑀𝐵𝑖,𝑡 + 𝛽3𝐻𝑀𝐿𝑖,𝑡 + 𝛽4𝑅𝑀𝑊𝑖,𝑡 + 𝛽5𝐶𝑀𝐴𝑖,𝑡 +
                                   𝛽6𝐺𝑂𝑉𝑖,𝑡, + 𝛽7𝑛𝑒𝑔𝑉𝑅𝑖,𝑡 + 𝛽8 𝐺𝑂𝑉𝑖,𝑡 ∙ 𝑛𝑒𝑔 𝑉𝑅𝑖,𝑡 + 𝑒𝑖,𝑡                                     (22)  
For the models 19-22 will the null hypothesis be rejected, with respect to superior performance 
as indicated by alpha, if α0 >0. 
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4. Data, variable construction, descriptive statistics, and 
simple correlations 
4.1 Data  
The data used in this thesis, as well as the processing steps taken to use the data in the following 
analysis, will be presented in this section. In addition, any assumptions made will be explained 
and reviewed. 
The majority of the data comes from the suppliers Bloomberg and Thomson Reuters Eikon, 
with additional information added to supply the analysis, including the Fama-French factors 
obtained from the Kenneth French Data Library. The Fama French factors used are for 
developed markets, including the Liquidity factor as an additional sixth factor (French, 2021).  
Cross-sectional time-series data from the Eikon Refinitiv Terminal and the Bloomberg 
Terminal were used. We removed data when cleaning the data for the reasons listed in Table 
1. A total of 4,065 businesses were dropped from our sample.  
Omitting data 
The cross-sectional time-series data included 34,370 firm year observations. To ensure that 
the results obtained from the models are in fact correct, a procedure to omit observations were 
undergone. This process includes omitting variables with not enough data to produce a 
significant result, or data that would affects the results significantly. The process also omitted 
variables if a country or sector had too few observations in it to obtain any results from that 
sector.  
Table 1 shows the procedure followed prior to the use of the data. As shown in the Table 1 







Table 1:  
Dataset screening history. This table provides a structure of how companies and variables 
were omitted from the dataset, with the reasoning behind every process. Economic 
variables include WAS, CMC, EPS and BVPS. All other economic variables did not have 
missing values and were therefore not omitted from the dataset. Outliers were checked by 
creating boxplots for each main variable. Only one firm year observation warranted 
removal, meaning that only one stock was removed as an outlier.  
If a country in our data had fewer than five stocks, the country was removed from the dataset. 
The countries were removed from the dataset because having fewer than five stocks per 
country could impact or skew the regression analysis. 
The sample countries are spread across 20 European and the US. Countries with more than 
420 stocks, or approximately 10% of the dataset, only include the United States, which 
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accounts for nearly 63 percent of our data. The United Kingdom is the second-largest country 
in our dataset. 
As Francis et al (2004) do, missing values are noted as zero, and no value is deleted because 
a value is only missing in one time period. As a result, our dataset is a balanced panel dataset, 
with an equal number of observations in each time period for each stock. 
If, on the other hand, a particular stock is missing data for a variable for the entire time period, 
the stock is removed from the dataset, see Table 1. 
Outliers 
A graphical method was used on each of the variables to ensure that there were no extreme 
values or outliers in the financial variables. The method included the use of scatterplots created 
to look at the distribution of the various variables. There is at least one outlier in a scatter plot 
if one point is further off the regression line than any other point. If a group of points is all at 
the same distance from the regression line, they are all outliers. There were no groups of 
outliers in our data, just a line of variables indicating a continuous range. 
Over our seven-year period, one company had extreme values that were so negative that the 
decision was made to remove this company not to affect our analysis's reliability and accuracy. 
Nevertheless, we see that the variable EPS has many negative values; these are a large 
grouping of low values in 2018, and they are not flagged as outliers in the method and thereby 
not removed from the data. The main objective is that the data represents actual events and 
figures, as 2018 was overall a more negative year than the other years in our dataset for all 
financial variables in the dataset; this effect on our variables must be considered. 
Complete dataset 
The distribution of data between the US and Europe is comparable, with 47 percent of the data 
coming from US companies, and the remaining 53 percent is data from European countries. 
We use the Global Industry Classification Standard (GICS) to verify that the data is 
diversified, and that the results are applicable for all sectors in both the US, and in Europe 
(S&P Global, 2018). This classification defines 11 different sectors. For these 11 sectors, the 
main part of the data, approximately 18 percent, is in the Industrials sector. We have the 
smallest percentage of data in the Energy sector, with approximately 4 percentage. Implying 
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that the results of this model can more readily be generalized for the Industrials sector, and to 
not the same extent as the Energy sector. 
As part of the analysis, the results from the value relevance regressions are used to create 
portfolios, which are created using split time periods to avoid forward-looking bias. To avoid 
unnecessary manipulation and errors in the main dataset, a new dataset in the form of panel 
data is created for each rolling regression period. For the robustness tests a subset of the data 
with the first four years is created to collect enough data to calculate the value relevance of 
ESG scores on monthly returns and Sharpe ratio. 
All datapoints are in the dataset identified by ISIN number and year, to create a panel data 
identifier belonging to each firm year observation. This specialized ID is used to ensure the 
validity of the data, as well as when creating subsets of the data to use in other contexts other 
than the main models.  
4.2 Variable construction 
Consensus scores 
The consensus scores are used on all the main models to estimate the effect of ESG scores on 
both stock prices and returns. First, an average score was calculated to create the consensus 
scores for both the ESG and individual pillars. This average is taken on each particular stock 
for each year as the equations below suggest with the “i,t” subscript. Next, the individual 
scores were retrieved from both the Bloomberg and Thomson Reuters Eikon platforms, where 
the Refinitiv ESG and Refinitiv Controversies scores were retrieved from the Thomson 
Reuters Eikon platform. Subsequently, the Sustainalytics, RobecoSAM, Bloomberg 
Disclosure, CDP Climate, Water, Forest score, and ISS Quality score were retrieved from the 
Bloomberg platform. 
𝐴𝑉𝐺. 𝐸𝑆𝐺𝑖,𝑡 = (𝑅𝐸𝐹. 𝐸𝑆𝐺𝑖,𝑡 + 𝑅𝐸𝐹. 𝐸𝑆𝐺. 𝐶𝑖,𝑡 + 𝑆𝑈𝑆. 𝐸𝑆𝐺𝑖,𝑡 + 𝑅𝑂𝐵. 𝐸𝑆𝐺𝑖,𝑡 +
                            𝐷𝐼𝑆𝐶. 𝐸𝑆𝐺𝑖,𝑡 + 𝐶𝐷𝑃𝑖,𝑡 + 𝐼𝑆𝑆𝑖,𝑡)/7  
𝐴𝑉𝐺. 𝐸 = (𝑅𝐸𝐹. 𝐸𝑁𝑉𝑖,𝑡 + 𝑆𝑈𝑆. 𝐸𝑁𝑉𝑖,𝑡 + 𝑅𝑂𝐵. 𝐸𝑁𝑉𝑖,𝑡 + 𝐷𝐼𝑆𝐶. 𝐸𝑁𝑉𝑖,𝑡 + 𝐶𝐷𝑃𝑖,𝑡)/5  
𝐴𝑉𝐺. 𝑆 = (𝑅𝐸𝐹. 𝑆𝑂𝐶𝑖,𝑡 + 𝑆𝑈𝑆. 𝑆𝑂𝐶𝑖,𝑡 + 𝑅𝑂𝐵. 𝑆𝑂𝐶𝑖,𝑡 + 𝐷𝐼𝑆𝐶. 𝑆𝑂𝐶𝑖,𝑡)/4  
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𝐴𝑉𝐺. 𝐺 = (𝑅𝐸𝐹. 𝐺𝑂𝑉𝑖,𝑡 + 𝑆𝑈𝑆. 𝐺𝑂𝑉𝑖,𝑡 + 𝑅𝑂𝐵. 𝐸𝐶𝑂𝑁𝑖,𝑡 + 𝐷𝐼𝑆𝐶. 𝐺𝑂𝑉𝑖,𝑡 + 𝐼𝑆𝑆𝑖,𝑡)/5  
High and Low ESG 
Dummy variable accounting for whether the consensus ESG score is in the highest or lowest 
quartile of the entire dataset on consensus ESG scores. As there is 845 firm year observation, 
one quartile is approximately 211 of the observations. 
𝐻𝐼𝐺𝐻. 𝐸𝑆𝐺 =  
1 𝑖𝑓 𝑐𝑜𝑛𝑠𝑒𝑛𝑠𝑢𝑠 𝐸𝑆𝐺 𝑖𝑠 ℎ𝑖𝑔ℎ𝑒𝑟 𝑡ℎ𝑎𝑛 𝑡ℎ𝑒 75𝑡ℎ 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑖𝑙𝑒
0                                                                                                           
  
𝐿𝑂𝑊. 𝐸𝑆𝐺 =  
1 𝑖𝑓 𝑐𝑜𝑛𝑠𝑒𝑛𝑠𝑢𝑠 𝐸𝑆𝐺 𝑖𝑠 𝑙𝑜𝑤𝑒𝑟 𝑡ℎ𝑎𝑛 𝑡ℎ𝑒 25𝑡ℎ 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑖𝑙𝑒
0                                                                                                        
  
Disagreement 
The disagreement variable, 𝐷𝐼𝑆𝐴𝐺𝑅𝐸𝐸𝑖,𝑡 , is used in models three through six, and is 
calculated as thus. The standard deviation of the consensus ESG is calculated, and if the ESG 
score for a particular stock in a particular year is above the 75th percentile of the standard 
deviation, the variable will take on the value 1. This variable will in the models three through 




1 𝑖𝑓 𝑡ℎ𝑒 𝑆𝐷 𝑜𝑓 𝑐𝑜𝑛𝑠𝑒𝑛𝑠𝑢𝑠 𝐸𝑆𝐺 𝑖𝑠 ℎ𝑖𝑔ℎ𝑒𝑟 𝑡ℎ𝑎𝑛 𝑡ℎ𝑒 75𝑡ℎ 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑖𝑙𝑒 𝑜𝑓 𝑆𝐷𝐴𝑉𝐺.𝐸𝑆𝐺
0                                                                                                                                                        
 
Trend ESG 
For the robustness tests an estimated value of the consensus ESG is created. To create this 
value, we take the individual consensus scores for all 845 stocks in the years 2013, 2014, 2015, 
and 2016 and use the exponential smoothing algorithm of excel, to create a continuation of the 
ESG scores from the first four years of the dataset. 
This continuation will be the 𝑇𝑟𝑒𝑛𝑑 𝐸𝑆𝐺2017, and is used to sort the 845 stocks into the 211 
with the highest and lowest ESG values according to this new variable, to obtain robustness 
results in a realistic setting.  
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VR variable 
To estimate the value relevance of ESG scores on Stock price, we use the Ohlson model with 
and without the impact of ESG. The ESG score used in this regression model is the consensus 
ESG score, explained above. By subtracting the residuals from each other, the new variable 
VR is constructed. This variable will be used in both the main models and the robustness tests.  
𝑂ℎ𝑙𝑠𝑜𝑛:      𝑆𝑡𝑜𝑐𝑘𝑝𝑟𝑖𝑐𝑒 = 𝛼 + 𝛽1𝐸𝑃𝑆 + 𝛽2𝐵𝑉𝑃𝑆 + 𝑒𝑂ℎ𝑙𝑠𝑜𝑛  
𝑊𝑖𝑡ℎ 𝐸𝑆𝐺:      𝑆𝑡𝑜𝑐𝑘𝑝𝑟𝑖𝑐𝑒 = 𝛼 + 𝛽1𝐸𝑃𝑆 + 𝛽2𝐵𝑉𝑃𝑆 + 𝛽3𝐴𝑉𝐺. 𝐸𝑆𝐺 + 𝑒𝐸𝑆𝐺  
𝑉𝑅 = 𝑒𝐸𝑆𝐺 − 𝑒𝑂ℎ𝑙𝑠𝑜𝑛  
Positive and Negative VR 
The VR variable were further categorized into a positive and negative dummy variable. These 
two dummy variables were used in the main tests as interaction variables, as well as to obtain 
realistic portfolios for the robustness tests.  
Differentiating between positive and negative VR will enable the models to differentiate 
between stocks where the consensus ESG score is value relevant for the stock price or not. 
𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑉𝑅 = 𝑃𝑂𝑆. 𝑉𝑅 =
1 𝑖𝑓 𝑉𝑅 > 0
0                    
  
𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑉𝑅 = 𝑁𝐸𝐺. 𝑉𝑅 =
1 𝑖𝑓 𝑉𝑅 ≤ 0
0                    
  
The instances where 𝑉𝑅 = 0, the Ohlson model with the ESG score included performed 
identically as the Ohlson model without the ESG correction, and there was no additional 
explanatory power created from the relationship between ESG and stock price, therefore these 
instances were sorted together with the negative VR values, as they both contain stocks where 
ESG does not provide value relevance for the stock price.  
Trend VR 
For the robustness tests an estimated value of the VR variable is created. To create this value, 
we take the individual VR scores for all 845 stocks in the years 2013, 2014, 2015, and 2016. 
These VR values are then put through the exponential smoothing algorithm of excel, to create 
a continuation of the VR values from the first four years of the dataset. 
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This continuation will be the 𝑇𝑟𝑒𝑛𝑑 𝑉𝑅2017, and is used to sort the 845 stocks into the 211 
with the highest and lowest consensus ESG scores according to the interaction with this new 
variable, to obtain robustness results in a realistic setting.  
As the Trend VR variable will function as a dummy variable, the actual numerical value of 
this variable does not affect the models or further calculations. This variable will be used to 
look for patterns in regard to a positive or negative link between ESG score and stock price, 
looking at the interactions between ether a positive or negative Trend VR together with the 
consensus ESG score.   
Yearly Sharpe ratio 
First the monthly Sharpe ratio is calculated per stock, for all the 845 stocks in the dataset. This 





The monthly risk-free rate used to calculate the monthly Sharpe ratios is the risk-free rate from 
the Fama-French monthly dataset. This monthly Sharpe ratio was then annualized in the 
following way, to fit the yearly form of the dataset.  
The monthly data is annualized using an annual percentage yield (APY) formula. This type of 
calculation is made, as both the yearly returns and yearly Sharpe ratios are used in a portfolio 
context, and this method of annualizing data best suits the nature of the method they are to be 
applied to.  
APY =  (1 + r1) ∗ (1 + r2)  ∗ (1 + r3)  ∗ (1 + r4)  ∗ (1 + r5)  ∗ (1 + r6)  ∗ (1 + r7)  ∗ (1
+ r8)  ∗ (1 + r9)  ∗ (1 + r10)  ∗ (1 + r11)  ∗ (1 + r12) –  1 
Using this formula to calculate the yearly Sharpe ratios, we get: 
𝑆ℎ𝑎𝑟𝑝𝑒𝑌𝐸𝐴𝑅 𝑎 = (𝑆ℎ𝑎𝑟𝑝𝑒1.𝑎 ∗ 𝑆ℎ𝑎𝑟𝑝𝑒2.𝑎 ∗ 𝑆ℎ𝑎𝑟𝑝𝑒3.𝑎 ∗ … ∗ 𝑆ℎ𝑎𝑟𝑝𝑒12.𝑎) − 1 
 
Where the 1 to 12 in the subscript refers to the different months, and 𝑎 indicated the 




In much the same way as the yearly Sharpe ratio is calculated, so is the yearly returns 
calculated. The monthly returns are obtained from Thomson Reuters Eikon service, where the 
identifiers created for each firm year observation serve as a link to any new data added to the 
dataset, including calculated yearly returns and Sharpe ratio. The annualising of the monthly 
returns, use the APY formula as shown above.  
𝑅𝑒𝑡𝑢𝑟𝑛𝑠𝑌𝐸𝐴𝑅 𝑎 = (𝑟𝑒𝑡𝑢𝑟𝑛1.𝑎 ∗ 𝑟𝑒𝑡𝑢𝑟𝑛2.𝑎 ∗ 𝑟𝑒𝑡𝑢𝑟𝑛3.𝑎 ∗ … ∗ 𝑟𝑒𝑡𝑢𝑟𝑛12.𝑎) − 1  
Where the 1 to 12 in the subscript refers to the different months, and 𝑎 indicated the relevant 
year the returns are calculated for.  
4.3 Descriptive statistics 
The descriptive statistics of the cleaned dataset, including both the dependent and independent 
variables for the main models, is presented in Table 2 below. The table includes statistical 
measures such as mean, median, standard deviation, minimum and maximum values, as well 
as skewness and kurtosis in Panel A, and a correlation matrix of the main variables in Panel 
B.  
Panel A of Table 2 shows that the mean consensus ESG score for our sample is 51.09, with a 
median of 52.53. Thus, the consensus ESG score has a very symmetrical distribution, with a 
close mean and median the actual values range from 0 to 87.78. This shows that the ESG score, 
which can rank from 0 to 100, is lower distributed, but since a consensus score from several 
suppliers is used that weights differently, this rank still represents a reasonable variation in the 
dataset for both companies with higher and lower scores. As can be seen from the table, the 
individual pillar scores have environmental, social, and governance, respectively average 
values of approximately 44, 44, and 48, which is somewhat lower than the main score. Mean 
median versions of the pillars close to the mean values are also the individual pillar scores in 
the data set symmetrically distributed. From the maximum and minimum values of the scores, 
the main score is somewhat lower than the maximum score of the pillar scores. The main score 
is lower than the pill scores at maximum and other values because there are more scores in 
this variable than those on individual pillars, as can be seen from the variable construction. 
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Table 2:  
This table shows the descriptive statistics (mean, median, standard deviation, minimum, 
maximum, skewness and kurtosis) in Panel A. Panel B give the correlation matrix of the main 
variables used in this study: Stock Price, Book value per share (BVPS), Earnings per share 
(EPS), Consensus Environmental, Social, Governance, and ESG scores. P-values in 
parentheses, * indicates significance at the 1 percent level.  
The financial variables used in the models do not have a symmetrical distribution in the data. 
For example, the share price has a mean of approximately 545 against a median of 311, which 
indicates that much of the data set is against the higher values. The difference indicates that 
the dataset consists mainly of companies that, on average, perform well in the stock market. 
However, since the range of the share price variable varies from zero to well over 27,000, this 
represents enough company variation to show reliable results when we look at the effect on 
stock prices. We see similar results for the variables Earnings per share and Book value per 
share, which are control variables in our model. These variables are somewhat more centrally 
distributed than the share price when looking at the mean and median differences. Further, 
these variables have a much more extensive range between maximum and minimum values. 
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From Table 2, we see that earnings per share have a very negative minimum value. However, 
as section 4.1 explains, all variables underwent outlier-testing, proving that the low minimum 
values of the financial variables, and their range, are not classified as an outlier. We do, 
however, see that the dataset for the financial variables is negatively skewed in 2018. 
Nevertheless, as there are no clusters of negative data, and they are not directly outliers, they 
are kept in the dataset to include variations in the data and models and not tamper too much 
with the data. 
Skewness is a metric that determines how symmetric the distribution of data is around its mean 
value, signifying that the skewness of a normal distribution is zero (Brooks, 2014, p.66). The 
financial variables price, earnings per share (EPS), and book value per share (BVPS) are not 
equally skewed one way in our financial variables. The stock price and book value per share 
are positively skewed, indicating that the data is grouped towards the right and has a higher 
value. The Earnings per share variable is the most skewed variable in the dataset, with 
skewness of -38.25, which is not surprising with its low minimum value dragging the data 
towards a lower point. The ESG score and governance score are slightly positively skewed, 
and the environmental and social scores are slightly negatively skewed. These four variables 
have minimal skewness, as noted when describing the difference between the mean and 
variation in the variables. 
Kurtosis is a measure of how fat the distribution's tails are. The kurtosis coefficient of a normal 
distribution will be negative 3 (Brooks, 2014, p. 66). Kurtosis is a measure of how heavy-
tailed or light-tailed the data are in comparison to a normal distribution. Data sets having a 
high kurtosis are more likely to contain heavy tails or outliers. Light tails or a lack of outliers 
are typical in data sets with low kurtosis. From Table 2, we see that all ESG scores have a 
minimal kurtosis measure, implying a thinner tail than a normal distribution, which is typical 
for such symmetrically distributed data as a score between 0 and 100. The financial data all 
have much higher kurtosis measures, with EPS having a kurtosis of over 2,000. As explained 
in section 4.1, this financial variable is heavily affected by very negative values in 2018 but is 
still not considered an outlier, and therefore not omitted from the dataset. Higher kurtosis 
measures are considered common in economic time series, although the kurtosis for EPS is 
high.  
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A correlation matrix containing the correlation coefficients between the variables in our data 
set is presented in Panel B of Table 4. The relevant p-value for each coefficient is displayed 
in parenthesis, and the star beside the coefficients denotes a significance level at the one 
percent level. A correlation coefficient ranges from 1 to -1, with 1 indicating a perfect positive 
connection and -1 indicating a perfect negative correlation (Brooks, 2014, p.69). 
Only one negative link exists between the variables, namely the social and governance score, 
suggesting that the social score is not as crucial in relation to governance 
performance.  Except for the correlation coefficients between social score and BVPS; and the 
coefficient between governance score and environmental score, all the correlations are 
significant and positive. With correlation coefficients of 0.88 and 0.85, stock prices are highly 
correlated with EPS and BVPS, respectively, consistent with the value relevance approach, 
suggesting that these variables should have a strong correlation. 
Multicollinearity  
To investigate whether there are problems with multicollinearity in our dataset, and mainly in 
our independent variables, a Variance Inflation Factor (VIF) has been used. The VIF tests how 
much of the change in one variable is dependent on another. In other words, how much the 
variation of the left-side variable is affected or determined by the correlation between the 
explanatory variables (Woolridge, 2016, p.86). 
The result from the VIF test gives quite expected results. There is multicollinearity between 
several variables in all our models, mainly because the correlation between dependent 
variables that are a product of each other creates structural multicollinearity. However, since 
this is part of our research design, and a part of the tests we perform is to look at how coherent 
variables affect, among other things, stock prices. For example, Consensus ESG and 
Disagreement have moderate multicollinearity, which is expected as disagreement is a product 
of the same ESG scores that settle Consensus ESG. 
Furthermore, we also find moderate multicollinearity between Fama-French factors HML, 
CMA, and RMW in all our models, which use Fama-French factors. Presumably, this is 
multicollinearity derived from our dataset. If these variables were something to use further in 
our models, they would be taken care of, but we only use them as control variables. Thus, 
multicollinearity does not affect the model's predictive power, and we choose not to modify 
the dataset to comply with this. 
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Heteroskedasticity  
The error term in a model is heteroskedastic when the error variance is not constant (Brooks, 
2014, s. 182). Suppose the errors are heteroskedastic and not treated correctly. In that case, we 
will not have Best Linear Unbiased Estimators (BLUE), and the standard errors might be 
incorrect and affect the results (Brooks, 2014, s. 183). The Breusch-Pagan general test for 
heteroskedasticity is applied to determine if our data is heteroskedastic and adjustments are 
needed. In addition to these tests, displaying the estimated residuals against one explanatory 
variable in a scatterplot might indicate if the errors are heteroskedastic. There is no discernible 
pattern in this scatter plot, implying that the errors are homoscedastic. Therefore, the null 
hypothesis of homoskedasticity and constant variance should be rejected, according to the 
results of the Breusch-Pagan tests in R. These findings indicate that our data is heteroskedastic. 
We employ heteroskedasticity-consistent standard error estimates, also known as robust 
standard errors, to deal with the heteroskedasticity in our data. As a result, the regression 
becomes more conservative, and more evidence is required to reject the null hypothesis 
(Brooks, 2014, p. 186). In all our tables, we present robust standard errors to verify sufficient 
evidence to support our hypothesis. 
Descriptive statistics of VR 
Table 3 depicts shows the distribution of the variable VR by country and sector. We observe 
that dividing into a variable based on residual difference does not affect data distribution at 
either country or sector level. On the other hand, both the distribution of positive and negative 
VR is very balanced and evenly distributed across industries and countries. The advantage of 
balancing the division is that any effects observed from such a variable will be unaffected by 
country or sector-specific events. Any findings will be generalized across countries and 
sectors. As expected, the USA and the UK, as the largest contributors to data, also have the 
largest number of observations at each level. One then sees that the distribution well represents 




This table shows the effect of country and sector on the variable VR. Panel A depicts the Average VR, as well 
how many of each country has a positive or negative VR variable. Panel B depicts the same factors but divided 
by sector. The percentages besides each number in each category indicated the percentage of the total of that 
category, and the * indicates that the average VR for that country or sector is above the median VR for the entire 
dataset. 
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4.4 Simple correlations  
As disagreement across different ESG score providers is a factor in our model, the correlation 
between the different suppliers is presented in Table 4. 
As we can see from Table 4, just over 70 percent of the ESG scores are significantly correlated 
to each other, which is expected as they are mainly based on approximately the same approach 
on the same topic. We find that among the significant correlations, the relationship between 
the Refinitiv ESG score and the Bloomberg Disclosure score is the largest, with a coefficient 
of 0.66, which indicates that both are based on either the same data or a similar calculation 
method. Furthermore, we find that from the significant correlations, 2 of them are negatively 
correlated; Refinitiv Controversies score against RobecoSAM and CDP, which indicates that 
Refinitiv Controversies uses a different focus when calculating their score than the other two. 
This correlation matrix indicates that, although there are significant correlations, there is still 
some disagreement among the providers, which will prove fascinating to test in the hypothesis. 
 
Table 4:  
This table shows the correlation matrix for the ESG scores used in the consensus ESG 
variable. The p-values are in parenthesis under each coefficient, and the * indicates 
significance at the 1 percent level. The largest and most significant correlation is between 
Refinitiv ESG score and Bloomberg Disclosure score. Most correlations are positive and 




5. Robustness tests  
5.1 H2 and H3 under realistic conditions 
The empirical strategy used in the main tests on H2, H3, and H4 has a few vulnerabilities that 
we will address using the methods presented in this section. The first shortcoming is that it is 
not ideal to correct for exposure to quantitative investment strategies using annual data from 
only seven years. We were also unable to control for the quantitative styles’ liquidity and 
momentum due to the use of annual data. Third, our models in the main tests have a forward-
looking bias, and an investment strategy with no proven predictive ability is of less value to 
an investor in a real-world situation. Another weakness is that the Sharpe ratios used in the 
main tests is based on the average Sharpe ratios of each firm, rather than on the average returns 
from all stocks in a portfolio. All these concerns will be addressed by using a methodology 
that could be applied by investors in a more realistic manner. This will be accomplished by 
selecting stocks for portfolios that correspond to the investment strategies outlined in sections 
3.2.2 and 3.2.3 for the two hypothesises H2 and H3. A strategy combining the long position 
in H2 with the short position in H3 will also be explored. 
5.1.1 Portfolio construction methodology 
We have ESG data from 2013 to 2019, to remove forward looking bias we use the data from 
2013 to 2016 to estimate our model that will determine which stocks to hold from 2017 to 
2020. Hence, we simulate an investor on December 31, 2016, who knows nothing about the 
future and has a four-year investment horizon. The investor will hold the same stocks from 
01.01.2017 to 31.12.2020.  
As explained in section 3.2.2, negative values for the VR variable implies that ESG is not 
value relevant, implying that other factors than ESG explain stock price fluctuations. Positive 
values for the VR variable, on the other hand, implies that ESG is value relevant. Two main 
arguments are made in this thesis: 1. Allocating resources to achieve a high ESG score when 
ESG is not value relevant, i.e., negative values for the VR variable, represents costs that does 
not benefit shareholders and should destroy value, cf. (Friedman , 1970). 2. Allocating 
resources to achieve a high ESG score when ESG is value relevant, i.e., positive values for the 
VR variable, on the contrary is costs that benefit shareholders, and hence have the potential to 
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increase value, extrapolating Barney (2020) to ESG. The investment strategies in H2 and H3 
are, as explained in section 3.2.2 and 3.2.3, based on an interaction between a high consensus 
ESG score and an interaction between negative values for the VR variable in H3 and positive 
values for the VR variable in H2. As a result, it is important that the companies that falls in 
the ESG is not value relevant category, i.e., negative VR, and the companies that falls in the 
ESG is value relevant category, i.e., positive VR, are consistent with the arguments 
summarized above. The companies that receive a positive and negative VR values are evenly 
distributed across sectors and countries, as shown in Table 3 in section 4.3. As each company 
receives a value for the VR variable for each of the 4 years between 2013 and 2016, an option 
is to use the average of these four numbers to determine which companies falls in each 
category. However, we argue that this could cause companies that have invested in ESG issues 
that have become value relevant at the end of the four-year period, such that these costs are 
justified, to be incorrectly categorized by a negative VR value, because the average of the four 
VR values in such cases frequently turns out negative. To avoid this mechanism, we have 
chosen to use a forecast function rather than the average to extend the current trend for each 
company, details in section 4.2. The number outputted by the forecast function will determine 
the value of the VR variable, that will be used to create the negative VR and positive VR 
dummy variables. Because both the negative and positive VR variables are dummy variables, 
the only thing that matters is whether the values are negative or positive, not the numerical 
values. Hence, selecting the companies in the 75th percentile of the interactions represents the 
companies with the highest consensus ESG scores that also meets the criteria in the respective 
interaction in the models. The dataset contains a total of 845 companies; if divided into 
quartiles, this equates to approximately 211 companies in each quartile. As a result, selecting 
the 75th percentile of interactions will result in portfolios containing 211 companies. In 
determining which of the ESG scores from the years 2013-2016 to use in the interaction, we 
use a method that is based on using the same forecasting function. Using the forecasting 
function effectively creates a trend line, such that companies that have improved their ESG 
score will receive a higher ESG score. Because the methodology selects the 211 companies 
with the highest consensus ESG scores, companies with high and rising consensus ESG scores 
will be overweighted. This rationale behind the choice of this method is based on the findings 
of J.P. Morgan (2016) who found that portfolios based on high and rising ESG scores was one 
of the best performing investment strategies.  
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Evaluating the portfolio returns  
The monthly returns from each portfolio will be used as the independent variable in model 31, 
represented by r, to determine how much of our portfolio's returns can be explained by 
traditional quantitative investment strategies. Beta 1 represents a market exposure correction, 
Beta 2 represents a size correction, Beta 3 represents a book-to-market correction, Beta 4 
represents a quality correction, Beta 5 represents an investment style correction, Beta 6 
represents a momentum correction, and Beta 7 represents a liquidity correction.    
(𝑟 − 𝑟𝑓)
𝑡
= 𝛼0 +  𝛽1𝑀𝑘𝑡 − 𝑟𝑓𝑡 + 𝛽2𝑆𝑀𝐵𝑡 + 𝛽3𝐻𝑀𝐿𝑡 + 𝛽4𝑅𝑀𝑊𝑡 + 𝛽5𝐶𝑀𝐴𝑡 + 𝛽6𝑀𝑂𝑀𝑡 +
                        𝛽7𝐿𝐼𝑄𝑡 + 𝑒𝑡                                                                                                                                 (31)  
In model 31, the most important coefficient is α0, if α0>0, the robustness tests support rejecting 
the null hypothesis. If the main tests indicate an alpha and the robustness test supports this, it 
validates a rejection of the null hypothesis. If the results from the main tests and the robustness 
tests provide different results, we will reach a decision based on an overall assessment. The 
portfolios four-year investment horizon's monthly returns will also be used to calculate the 
Sharpe ratio, so that we have two levels of determining superior performance as in the main 
tests. In the main tests we measured whether our strategy had a significant impact on the 
Sharpe ratio. In the robustness tests, a superior Sharpe ratio will be determined relative to how 
the investment strategy would have been conducted if the investor did not have access to the 
VR variable. This is due to the fact that the interaction between the VR variable and the level 
of the consensus ESG score is the main innovation of this thesis. Therefore, this comparison 
will reveal the incremental effect of this innovation on the Sharpe ratio when compared to the 
methodology that would have been used in its absence. 
5.1.2 Robustness test – H2 
H2: Long positions in stocks with a high consensus ESG score generate superior performance 
when ESG is value relevant. 
Portfolio – high ESG scrore when ESG is value relevant  
In H2, the goal is to construct a portfolio of companies with a high ESG score when ESG is 
value relevant. This will be accomplished by utilizing the interaction in model 11 outlined 
below. That is, choose the 211 stocks with the highest numerical value of this interaction. 
Because the positive VR variable is a dummy variable with a value of 1 if VR is positive and 
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0 if VR is negative, the numerical value of the interaction is entirely determined by the 
consensus ESG score. Thus, will our portfolio of 211 stocks represent the stocks with the 
highest ESG score when ESG is value relevant. In the absence of the VR variable, an investor 
using the same strategy would most likely invest in the 211 stocks with the highest consensus 
ESG score. Thus, this portfolio will be compared to the Sharpe ratio generated by the portfolio 
in H2, which we argue is the better long position. To evaluate if the results are affected, the 
same procedure will be applied to the individual E, S, and G pillars. 
(𝐴𝑅 − 𝑅𝐹)
𝑖,𝑡
= 𝛼0 +  𝛽1𝑀𝑘𝑡 − 𝑟𝑓𝑖,𝑡 + 𝛽2𝑆𝑀𝐵𝑖,𝑡 + 𝛽3𝐻𝑀𝐿𝑖,𝑡 + 𝛽4𝑅𝑀𝑊𝑖,𝑡 + 𝛽5𝐶𝑀𝐴𝑖,𝑡 +
                             𝛽6𝐸𝑆𝐺𝑖,𝑡, + 𝛽7𝑝𝑜𝑠𝑉𝑅𝑖,𝑡 + 𝜷𝟖 𝑬𝑺𝑮𝒊,𝒕 ∙ 𝒑𝒐𝒔 𝑽𝑹𝒊,𝒕 + 𝑒𝑖,𝑡                                         (11)  
5.1.3 Robustness test – H3 
H3: Short positions in stocks with a high consensus ESG score generate superior performance 
when ESG is not value relevant. 
Portfolio – high ESG scrore when ESG is not value relevant  
In H3, the goal is to construct a portfolio of companies with a high ESG score when ESG is 
not value relevant. This will be accomplished by using the interaction in model 19 outlined 
below. That is, exactly like in H2 choose the 211 stocks with the highest numerical value of 
this interaction. The negative VR variable is a dummy variable with a value of 1 if VR is 
negative and 0 otherwise. Therefore, is the numerical value of this interaction also entirely 
determined by the consensus ESG score. An investor without access to the VR variable trying 
to find the best short position in ESG stocks would most likely invest in the 211 stocks with 
the lowest consensus ESG score. Making a low consensus ESG score portfolio the best 
comparison, regarding the Sharpe ratio, to the portfolio in H3. The same procedure will be 
followed with the individual E, S, and G pillars to see if the results are affected by this. 
(−𝐴𝑅 − 𝑅𝐹)𝑖,𝑡 = 𝛼0 +  𝛽1𝑀𝑘𝑡 − 𝑟𝑓𝑖,𝑡 + 𝛽2𝑆𝑀𝐵𝑖,𝑡 + 𝛽3𝐻𝑀𝐿𝑖,𝑡 + 𝛽4𝑅𝑀𝑊𝑖,𝑡 + 𝛽5𝐶𝑀𝐴𝑖,𝑡 +
                                  𝛽6𝐸𝑆𝐺𝑖,𝑡, + 𝛽7𝑛𝑒𝑔𝑉𝑅𝑖,𝑡 + 𝜷𝟖 𝑬𝑺𝑮𝒊,𝒕 ∙ 𝒏𝒆𝒈 𝑽𝑹𝒊,𝒕 + 𝑒𝑖,𝑡                                     (19)  
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5.1.4 Robustness test – Combining H2 and H3 
The rationale behind this third robustness tests is twofold. First, this test will detect if the 
strategies, when combined, can produce superior performance but not on an individual basis. 
Inferring that the asserted relationships are correct but do not have a strong enough impact to 
serve as the foundation for individual strategies. Second, if the two strategies can produce 
superior results on their own, a portfolio that combines these two investment strategies into a 
single investment strategy will perform even better. We were unable to test the combination 
in the main tests due to the dummy variable trap. The methodological approach used in the 
robustness tests, on the other hand, allows for this. Furthermore, it is consistent with our 
research question to pursue for superior performance by utilizing the value relevance of ESG 
scores. Therefore, we will construct a portfolio that combines a long position in the H2 
portfolio with a short position in the H3 portfolio. An investor without access to the VR 
variable would most likely construct a long-short ESG portfolio by taking a short position in 
the 211 stocks with the lowest consensus ESG score and a long position in the 211 stocks with 




In this section, the findings are presented. The findings will be presented in the same format 
as the methodology. Accordingly, we will first present the results of the main tests before 
concluding, hypothesis by hypothesis, on each of the two levels of superior performance. The 
results of the robustness tests will be evaluated against the conclusions reached based on the 
main tests, allowing us to determine whether the robustness tests results provide validation of 
these conclusions. The section concludes with a summary that answers the research question. 
6.1 H1 – The value relevance of ESG  
H1: The consensus ESG score is value-relevant, high disagreement between different ESG 
score providers reduces value relevance. 
6.1.1 Main test 
We expect to find that the consensus ESG score is value relevant based on the material 
presented in section 3.1.1 and the conclusions drawn from it, and that high disagreement 
between different rating agencies will have a negative impact on this value relevance. The 
regression results from model 3, as explained in section 3.2.1, is presented in Table 5 below. 
As expected, are the consensus ESG is score positively and significantly associated with the 
share price, implying that the consensus ESG score is value relevant. In addition, high 
disagreement across ESG scores has a negative impact on the value relevance of the consensus 
ESG score. As stated in section 3.2.1, models 4-6 is included to determine whether the results 
are dependent on the individual E, S and G pillars. We anticipate that the governance pillar 
will have the highest value relevance because it is more universally important. The results of 
models 4-6 is presented in Table 6 below. These results indicate the same relationships as 
model 3. The governance score, as expected, is the most value relevant of the three pillars. 
Figure 1 illustrates how the disagreement across rating agencies have developed over time, as 




Table 5:  
Model 3, and its regression results, depicted in the table, considers consensus ESG and stock 
price. The consensus ESG score is positively and significantly related to share price, showing 
that ESG scores are value relevant. High levels of disagreement reduce the value relevance 




Table 6:  
Models 4, 5, and 6 are displayed in that order in the table, providing the model's results at a 
pillar level of ESG. Governance is, as one might expect, the most value relevant factor.  
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Figure 1:  
The figure depicts the development of rating agency disagreement over time, particularly the 
decrease in disagreement since 2016. Disagreement is calculated by the standard deviation 
between the consensus scores and then aggregated to an average yearly disagreement level 
between the suppliers. 
 
For the models 3-6 the null hypothesis will be rejected, if β3>0 and β5<0. Based on the results 
we find that β3>0 and β5<0 for the models 3-6 and reject the null hypothesis. The rejection is 
done at the 1 percent significance level for all the models 3-6 on both coefficients, with the 
exception of β5 in model 6, which is rejected on a 5 percent significance level. 
6.2 H2 – The best long position 
H2: Long positions in stocks with a high consensus ESG score generate superior performance 
when ESG is value relevant. 
6.2.1 Main tests  
Superior returns – Sharpe ratio  
Based on the material presented in section 3.1.2 and the conclusions drawn from it, we expect 
to find that a long position in the investment strategy represented by the interaction in model 
7, explained in section 3.2.2, between consensus ESG score and positive VR to have a positive 
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impact on the Sharpe ratio. The regression results from model 7 is presented in Table 7 below. 
As expected, is having a high consensus ESG score when ESG is value relevant positively and 
significantly associated with the Sharpe ratio, implying that the investment strategy improves 
the risk-return relationship. Models 8-10 are included once more to test whether the results are 
dependent on the individual pillars. The regression results from models 8-10 are presented in 
Table 8, these results indicate the same relationships as the primary model 7. However, we 
observe that a high consensus governance score has the greatest impact on the Sharpe ratio 
and explains more of the variation in Sharpe ratio, as indicated by the R squared. The fact that 
the consensus ESG score is negative in the absence of interaction with the VR variable implies 
that an investment strategy based solely on stocks with a high ESG score has a negative impact 
on the Sharpe ratio. Similarly, investing in stocks where ESG is value relevant, regardless of 
whether the companies have a high or low ESG score, will have a negative impact on the 
Sharpe ratio.  
 
Table 7:  
The table presents the results for model 7 on how a positive value relevance affects the Sharpe 
ratio. In the absence of interaction with the VR variable, the consensus ESG score is negative, 
meaning that an investing strategy focused purely on stocks with a high ESG score negatively 
influences the Sharpe ratio. As the coefficient for the interaction term is significantly positive, 






Table 8:  
The table presents the regression results of the models 8 to 10 and show that a high consensus 
governance score has the most significant impact on the Sharpe ratio and explains more of 
the variation in Sharpe ratio, as indicated by the R squared. In sum, we reject the null 
hypothesis based on these results. 
 
For the models 7-10 the null hypothesis will be rejected, with respect to superior performance 
as indicated by a significantly improved Sharpe ratio, if β3>0. Based on the results from the 
main tests we reject the null hypothesis at the 1 percent significance level for all the models 
7-11. Inferring that an investment strategy with a long position in stocks with a high ESG 
score generates superior returns as measured by the Sharpe ratio when ESG is value relevant. 
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Superior returns – alpha 
We expect an investment strategy based on the interaction in model 11, as explained in section 
3.2.2, between the consensus ESG score and the positive VR variable to have a positive impact 
on annual returns based on the material presented in sections 2.2.2 and 3.1.2 and the 
conclusions drawn from it. On the one hand, based on the arguments presented in section 2.2.3 
on markets being semi-efficient, we do not expect the investment strategy to generate alpha. 
However, on the other hand, could an innovative use of ESG scores that mitigates information 
asymmetry still be able to generate alpha. The regression results from model 11 is presented 
in Table 9 below. As expected, is having a high consensus ESG score when ESG is value 
relevant positively and significantly associated with annual returns. Furthermore, the 
investment strategy is able to generate alpha, with a p-value of 8.5 %. The models 12-14 is 
included to test whether the results are dependent on the individual pillars; the regression 
results are presented in Table 10. The interaction between individual consensus pillar scores 
and the positive VR variable remains positive, with the environmental pillar having the 
strongest link. Basing an investment strategy on the individual pillar scores are unable to 
generate alpha. However, as explained in the variable construction in section 4.2, this could 
be due to the fact that the consensus ESG score is based on 7 different ESG scores, while the 
pillar scores are based on 4-5 scores.  
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Table 9:  
The table presents the regression results for model 11, investigating the link between annual 
returns and positive value relevance. When ESG is value relevant, having a high consensus 
ESG score is positively and strongly associated with annual returns. With a p-value of 8.5 
percent, the investing approach is also capable of generating alpha. We reject the null 







Models 12, 13, and 14 are shown in the table, looking at the effect a positive value relevance 
has on the individual pillars of the ESG score. Individual consensus pillar scores positively 
interact with the positive VR variable, with the environmental pillar having the most 
substantial relation. Individual pillar scores alone are not enough to produce alpha in an 
investment strategy. Cannot reject the null hypothesis based on these results.  
 
For the models 11-14 will the null hypothesis be rejected, with respect to superior performance 
as indicated by alpha, if α0 >0. Based the results from the main tests we reject the null 
hypothesis for the primary model 11, because α0>0. This rejection is made with a p-value of 
8.5 percent, implying that there is a risk of incorrectly rejecting the null hypothesis. We are 
unable to reject the null hypothesis for models 12-14.   
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6.3 H3 – The best short position  
H3: Short positions in stocks with a high consensus ESG score generate superior performance 
when ESG is not value relevant. 
6.3.1 Main tests  
Superior returns – Sharpe ratio  
Based on the material presented in section 3.1.2 we argue that an investment strategy based 
the interaction in model 15, presented in 3.2.3, between the consensus ESG score and the 
negative VR variable will have a negative impact on the Sharpe ratio.  
 
 
Table 11:  
This table presents the regression results for model 15 that investigates the relationship 
between the Sharpe ratio and negative values for the VR variable. As expected, having a high 
consensus ESG score when ESG is not value relevant is negatively and significantly 
associated with the Sharpe ratio. Reject the null hypothesis at the 1% significance level. 
The regression results from model 15, is presented in Table 11 below. As expected, having a 
high consensus ESG score when ESG is not value relevant is negatively and significantly 
associated with Sharpe ratio. Yet again, is models 16-18 included to test whether the results 
are dependent on the individual pillars. The regression results from models 16-18 are presented 
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in Table 12, these results show the same relationships as the primary model 15. The 
governance pillar in the interaction with the negative VR variable has the strongest association 
with Sharpe ratio of the three pillars. 
 
 
Table 12:  
The table presents the link between the Sharpe ratio and negative value relevance on the 
individual pillars of the consensus ESG score, depicting models 16, 17, and 18. The 
governance pillar in the interaction with the negative VR variable has the strongest 




For the models 15-18 the null hypothesis will be rejected, with respect to superior performance 
in this case indicated by a significantly lowered Sharpe ratio, if β3<0. Based on the results 
from the main tests we reject the null hypothesis, because we find that β3<0. 
Superior returns – alpha 
Based on the material presented in sections 2.2.2. and 3.1.2 we again argue that we expect a 
short position in an investment strategy represented by the interaction in model 19, explained 
in section 3.2.3, between the consensus ESG score and the negative VR variable to have a 
positive impact on the annual returns. As briefly discussed in H2, there is a strong case in the 
EMH for why we should not expect to find alpha, but there are also solid arguments for why 
we should find alpha through our innovative methodological approach. The regression results 
from model 19 is presented in Table 13. As expected, is having a high consensus ESG score 
when ESG is not value relevant negatively and significantly associated with annual returns, 
such that a short position makes the relationship positive. The investment strategy is close to 
generating a significant alpha with a p-value of 15.8 %. Therefore, will the robustness checks 
be more important to determine the ability of this investment strategy to generate alpha. Again, 
is models 20-22 included to test whether the results are dependent on the individual pillars. 
The regression results from models 20-22 are presented in Table 14. The investment strategy 
reflected by the interaction is positively and significantly associated with the returns for all the 
models 20-22 but is only significant at the 10 % level for the models using the social and 
governance consensus scores. However, as evident from Table 14 will the investment strategy 
be able to generate alpha using the consensus environmental score. Still, this may be due to a 
random effect because the consensus environmental pillar, as explained in section 4.2, is 
constructed from 5 different scores while the consensus ESG score is constructed from 7. 
For the models 19-22 will the null hypothesis be rejected, with respect to superior performance 
as indicated by alpha, if α0 >0. Based on the results from the main tests, we are can only to 
reject the null hypothesis for model 20. Although the primary model 19 is on the verge of 
producing a significant alpha, rejection would imply an unacceptably high risk of making a 
type 1 error. 
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Table 13:  
Model 19 investigate the relationship between annual returns and negative value relevance. 
The results show that having a high consensus ESG score when ESG is not value relevant is 
negatively and significantly associated with annual returns, and thereby a short position 
makes the relationship positive. The investment strategy is close to generating a significant 




This table shows models 20, 21, 22 and how negative value relevance in interaction with 
pillar consensus scores affects the annual returns. The models employing the social and 
governance consensus scores are only significant at the ten percent level. However, the 
investment strategy will create alpha utilizing the consensus environmental score, as 
evidenced by the findings. Can only reject the null hypothesis for model 20. 
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6.4 Robustness tests 
In this section, we present the results of a different methodological approach used to test the 
robustness of the conclusions drawn from our main tests. The emphasis is on the two main 
investment strategies described in H2 and H3. Because the argued relationships for these 
strategies may not be enough to generate alpha as individual strategies, we will conduct a third 
robustness test that combines H2 and H3 into a single investment strategy.  
6.4.1 H2 the best long position  
Portfolio – high ESG scrore when ESG is value relevant  
The investment strategy represented by the interaction in model 7, had a significant and 
positive impact on the Sharpe ratio at the 1% significance level. Accordingly, because the 
possibility of incorrectly rejecting the null hypothesis, type 1 error, in the main tests is small, 
we expect that the investment strategy will generate a superior Sharpe ratio under realistic 
conditions. On the contrary, the null hypothesis was rejected at a 10% significance level in the 
main test based on model 11. As a result, the likelihood of making a type 1 error increases. 
A Sharpe ratio of 0.1187 is generated by an investment strategy that selects the 211 companies 
with the highest consensus ESG scores. While the investment strategy that invests in the 211 
companies with the highest consensus ESG scores when ESG is also value relevant generates 
a Sharpe ratio of 0.2151, representing an increase of 80%. 
As a result, we are less certain about the investment strategy's ability to generate alpha under 
realistic conditions. Table 15 displays the results of the H2 robustness test. Table 15 shows 
that an investment strategy based on selecting the 211 companies with the highest consensus 
ESG scores yields a Sharpe ratio of 0.1187. In comparison, the investment strategy that invests 
in the 211 companies with the highest consensus ESG scores when ESG is also value relevant 
generates a Sharpe ratio of 0.2151, representing an increase of 80%. In terms of alpha, the 
investment strategy in H2 is unable to generate alpha over the full period. However, at a 5% 
significance level, the strategy generates a significant and positive alpha in 2017, but also a 
significant and negative alpha in 2018. In 2018, 75% of the companies in our dataset had 
negative returns, compared to an average of 30% over the other 6 years. Because the 
proportion of companies reporting negative earnings per share did not change in 2018, it is 
possible that the negative alpha in 2018 was caused by a systematic exogenous risk factor. 
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Therefore, the investment strategy may have generated alpha over a different four-year time 
period excluding 2018. Table 16 presents the results of the robustness tests on the individual 
pillars. These findings are consistent with what we discovered in the main scores; an 
interesting discovery is that the environmental pillar generates the highest Sharpe ratio. 
 
Table 15:  
This table shows the regression result from inputting the monthly returns of the portfolio, 
that is picked based on the highest consensus ESG scores when the VR variable indicates 
that ESG is value relevant, into the Fama French five-factor model extended with liquidity. 
This is done to test how much these factors explain the returns and to evaluate whether our 
investment strategy is able to generate alpha. Unfortunately, the investment strategy is 
unable to produce an alpha over the full period. However, a significant and positive alpha is 




Table 16:  
This table shows if our best long candidate's individual pillar portfolio returns are explained 
by the Fama French five-factor model extended with liquidity. In addition, whether the 
investment strategy is able to generate alpha. The three portfolios are picked based on high 
pillar scores when the VR variable indicates the ESG is not value relevant. The results are 
consistent with the findings from the main tests, and the portfolios do not generate significant 
alpha. 
 
We reach the following conclusions about superior performance on each of the two levels 
based on the results of the robustness tests and the main tests taken together:  
1. Sharpe ratio.  
The Sharpe ratio was significantly and positively impacted by the investment strategy in H2, 
leading to a rejection of the null hypothesis in the main tests. Based on the results from the 
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robustness tests that demonstrated that the Sharpe ratio generated by the investment strategy 
in H2 was superior to the one produced by the incumbent methodology. This is because our 
innovative methodology of combining the VR variable with a high ESG score resulted in a 
Sharpe ratio improvement of 81%. Since the results of the robustness tests validate the 
conclusion drawn from the main tests. We reject the null hypothesis in H2.  
2. Alpha.  
In the main tests, we rejected the null hypothesis with an 8.5% chance of making a type 1 
error. In the robustness test, the H2 investment strategy produced a positive alpha, but not at 
a significance level that allowed us to determine that alpha is significantly different from zero, 
as a rejection would result in a 19.3% chance of making a type 1 error. Overall, we contend 
that there is some evidence that the investment strategy described in H2 can generate alfa on 
its own, although the evidence is limited. We end up labelling the conclusion partially rejected 
based on an overall assessment. 
6.4.2 H3 the best short position  
The investment strategy represented by the interaction between the consensus ESG score and 
negative values for the VR variable, had a significant and negative impact on the Sharpe ratio 
at the 1 % confidence level. Accordingly, we based on the main test confidently rejected the 
null hypothesis in H2. Therefore, we anticipate that the Sharpe ratio, which is not calculated 
on the short version of H3, will be inferior to the best short candidate in the absence of the VR 
variable in the robustness tests. In this case, we argue that the obvious short position and best 
comparison would be a portfolio that shorts the 211 stocks with the lowest consensus ESG 
score. We used a short position to test whether the investment strategy generated alpha and 
were unable to reject the null hypothesis because this would imply a 15.8% chance of making 
a type 1 error. Consequently, we do not expect to find a positive and significant alpha in the 
robustness tests. However, in the main test, we found that model 20, which employs the 
consensus environmental pillar, can generate an alpha. Hence, there is evidence supporting 
that this portfolio will outperform the others also under realistic conditions. The results from 
the robustness tests, is presented in Table 17 for the consensus ESG scores and Table 18 for 
the individual pillar consensus scores. As shown in Table 17, the Sharpe ratio, calculated on a 
long position, of the investment strategy in H3 is, as expected, inferior to the short candidate 
we argued was the best comparison in the absence of the VR variable. We can also see from 
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Table 17 that the investment strategy in H3 is unable to generate a significant and positive 
alpha. The robustness test fails to replicate the alpha found in the main tests using the 
consensus environmental pillar, as shown in Table 18. Thus, the individual pillar robustness 
tests produce the same results as the overall score. 
 
Table 17:  
This table shows how the portfolio returns of our best short candidate are explained by the 
Fama French five-factor model extended with liquidity and whether it generates. The 
portfolio is picked based on the 211 companies with the highest consensus ESG scores the 
VR variable indicates the ESG is not value relevant. The Sharpe ratio of the investment 
strategy in H3, based on a long position, is, as expected, lower than the short candidate we 




Table 18:  
This table shows if our best short candidate's individual pillar portfolio returns are explained 
by the Fama French five-factor model extended with liquidity and if the portfolio generates 
alpha. The three portfolios are picked based on high pillar scores when the VR variable 
indicates the ESG is not value relevant. The table illustrates that the robustness test fails to 
replicate the alpha obtained in the main tests utilizing the consensus environmental pillar. 
The results of the individual pillar robustness tests are the same as the aggregate score. 
 
We arrive at the following conclusions regarding superior performance on each of the two 
levels based on the results of the robustness tests and the main tests taken together: 
1. Sharpe ratio.  
In the main test we found that the investment strategy in H3 had a significant and negative 
impact on the Sharpe ratio, and rejected the null hypothesis. Since the strategy in the 
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robustness test caused a 40% lower Sharpe ratio than the traditional short candidate, this 
validates the conclusion drawn from the main test. As a result, we reject the null hypothesis.   
2. Alpha.  
In the main tests, we were unable to reject the null hypothesis using our model based on the 
consensus ESG score, but we were able to reject the null hypothesis using the consensus 
environmental pillar score. The robustness test, on the other hand, shows no evidence of the 
environmental pillar generating alpha on its own, as the p-value is roughly 70%. Hence, the 
robustness check provides strong evidence that contradicts the conclusion reached using the 
main test. Furthermore, it validates the failure to reject the null hypothesis conclusion reached 
for the consensus ESG score and the other two pillar scores. Overall, we conclude that we are 
unable to reject the null hypothesis in H2. 
6.4.3 Combining H2 and H3  
We now know that the relationships between the investment strategies in H2 and H3 were 
unable to generate significant and positive alpha under realistic conditions as separate 
strategies. However, there are strong indications that if the strategies are combined, they may 
be able to do so. To begin, the long candidate in H2 has a substantially higher Sharpe ratio, 
whereas the short candidate in H3 results in the lowest Sharpe ratio of all portfolios. Second, 
the strategy in H2 produces a significant alpha in the main tests and is close to producing a 
significant alpha in the robustness test. As a result, we argue that there is a good chance that 
combining the two strategies will result in an alpha-generating strategy, allowing us to 
indirectly validate the underlying relationships asserted in H2 and H3. The results of the third 
robustness test are shown in Table 19 below. We find that the investment strategy that 
combines H2 and H3 can generate a significant and positive alpha over the entire period, with 
a p-value of 1.7%. The Sharpe ratio generated by this portfolio is also the highest of all 
portfolios, at 0.339, whereas the portfolio based solely on H2 produced a Sharpe ratio of 0.215. 
The Sharpe ratios are negative for a long-short investment strategy based on an investment 
strategy that does not use the VR variable, and thus takes a long position in companies with a 
high ESG score and a short position in companies with a low ESG score. This implies that a 
high or low ESG score alone is a poor predictor of financial performance, as there is 
insufficient differentiation between high and low ESG scoring companies' financial 
performance. Furthermore, an R-squared of 0.092 for the full period indicates that the six-
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factor model is incapable of explaining the investment strategy's returns. However, R squared 
shifts to 0.9 in 2020, a year when companies were heavily influenced by the pandemic, 
indicating that the model can now explain a large proportion of the returns. In addition, all of 
the coefficients representing traditional quantitative investment strategies are significant in 
2020, with the exception of the liquidity factor. However, we tested for multicollinearity using 
the variance inflation factor method, which demonstrates multicollinearity between the three 
factors HML, RMW, and CMA, implying that the investment strategy in practice may only 
lead to exposure to one of these factors in 2020, see section 4.3 for details. It is also worth 
noting that the investment strategy was able to eliminate the negative alpha seen in both the 
portfolios H2 and H3 in 2018. This could imply that our investment strategy has a better 
systematic risk profile, as the highest market beta is found in 2020 and is 1.6%. Table 20 
presents the results for the individual E, S, and G pillar consensus scores, which all produce 
similar alphas as the portfolio constructed from the consensus ESG score. 
Based on the results of this third robustness test, we have reached the following conclusion 
about the ability of the investment strategies in H2 and H3 to produce superior performance 
as measured by the Sharpe ratio and alpha: 
1. Sharpe ratio.  
In terms of the Sharpe ratio, all of our tests confirm the proposed relationships. As a result, 
the null hypothesis is strongly and confidently rejected for H2 and H3.  
2. Alpha.  
Overall, the main tests and the robustness test have failed to provide strong evidence of 
superior performance as measured by alpha when the strategies in H2 and H3 were used as 
individual strategies. This test, on the other hand, allowed us to indirectly validate the 
relationships on which H2 and H3 are based. This is because this robustness test was able to 
determine whether the combined impact of the two strategies generated a significant alpha. 
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Table 19:  
This table shows the portfolio returns when using a long-short portfolio based on consensus 
ESG scores and the Fama French five-factor model extended with liquidity. With a p-value 
of 1.7 percent, we discover that the investment strategy that combines H2 and H3 can provide 
a large and positive alpha over the entire period. Furthermore, the Sharpe ratio created by 
this portfolio is also the highest of all portfolios, at 0.339, whereas the Sharpe ratio generated 




Table 20:  
The table provides the results on a long-short portfolio, picked on individual consensus pillar 
scores, corrected for the Fama French five-factor model extended with liquidity. The alphas 
generated by portfolios constructed from individual pillar scores are nearly identical to those 
generated by the overall ESG score. 
6.5 Summing up the results 
RQ: Could the value relevance of ESG scores be used to form investment strategies yielding 
superior performance? 
The process followed to answer the research question is presented in structured manner in 
Table 21 below. We initiate the process to answer the research question by determining 
whether ESG scores are value relevant. We find strong evidence that that the average of seven 
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ESG scores is value relevant and confidently rejects the null hypothesis. Using the value 
relevance of ESG scores as a primary input, we construct two investment strategies. Using a 
two-level approach, we determine whether the strategies generate superior performance. The 
Sharpe ratio is used as the first superior performance criterion, and alpha which is most 
difficult to achieve is used as the second criterion. 
The investment strategy in H2 is intended to generate superior performance by taking a long 
position. Our findings are as follows: 1. We confidently reject the null hypothesis regarding 
the Sharpe ratio using both the main and robustness tests. 2. We reject the null hypothesis by 
a narrow margin in the main tests; we are close but unable to reject the null hypothesis in the 
robustness test. In terms of alpha, we decide to partly accept H2. 
In contrast to H2, the investment strategy in H3 is intended to produce superior results by 
taking a short position. Our findings are as follows: 1. We find strong evidence to reject the 
null hypothesis regarding Sharpe ratio using both the main test and the robustness test. 2. The 
main test fails to reject the null hypothesis, and the robustness test validates this conclusion. 
The goal of combining the two investment strategies in H2 and H3 is to run another robustness 
test on the argued relationships. The key rationale behind this is that even if the relationships 
we have argued for are correct, they may not be strong enough to generate superior 
performance as individual strategies. The following are our findings from the combination of 
the two: 1. The investment strategy generates a Sharpe ratio that is a 200% improvement over 
a portfolio constructed form selecting the 211 companies with the highest ESG score. 
Consequently, the null hypothesis is clearly rejected in terms of Sharpe ratio. 2. The strategy 
also produces a positive and significant alpha with a p-value of 1.7%, which represents our 
strongest proof of alpha in this thesis. As a result, the combination of the two strategies 
validates the existence of the relationships proposed in H2 and H3. Figure 2 depicts these 
relationships in a more intuitive manner, suggesting that a higher ESG score has a more 
positive impact on Sharpe ratio the more value relevant ESG is, as indicated by the lightest 
line. However, the darkest line in Figure 2 shows that when ESG is the least value relevant, 






Table 21:  
This table is concluding and summarising the result of our hypotheses. Both from the main 
tests and the robustness tests. The probability of type 1 error is included to explain the trade-
offs involved evaluating whether to rejecting or not rejecting the hypotheses. The type 1 error 
probability is obtained from the central variable of each hypothesis is tested for; for example, 
for H1 we show the p-value of the consensus ESG score coefficient, not the Disagreement 
variable as this is a secondary observation. Each of the hypotheses from H2-H3 is labelled 
in two stages to illustrate our two definitions of superior performance in a structured manner. 
The combination of H2 and H3 in the last row of the table proves that an alpha is created 









Figure 2:  
This figure illustrates the relationship between the Sharpe ratio, the consensus ESG score, 
and value relevance (VR). The point market with an “a” indicates where the consensus ESG 
score goes from having a negative impact to a positive impact on the Sharpe ratio. The five 
lines indicates a regression line for when the VR variable takes on the values -400, -200, 0, 
200 or 400, presenting the interaction between the VR variable and the consensus ESG score, 
where the colours correspond to the indicator at the top of the figure. When ESG is not value-
relevant, the Sharpe ratio decreases with increasing ESG scores and vice versa when ESG 
is value relevant. When the ESG is not value relevant, ESG scores below 38.59, indicated by 
point “a”, each unit increase of the ESG score is related to a -0.13 decrease of the Sharpe 
ratio. Implying that, for the lowest ESG scores, it is, of course, best that ESG is not value 
relevant. Accordingly, if a company have an ESG score below 38.59, and that the VR variable 
indicates that ESG is value relevant for this specific company, the figure clearly shows that 
allocating resources towards achieving a higher ESG score in this case would result in a 
higher Sharpe ratio. The opposite is true if the VR variable indicates that ESG is not value 




Our master's thesis is based on the simple idea that companies that allocate resources to matters 
with a minimal potential to affect the company's value are more likely to perform poorly than 
companies that allocate resources to matters with a very large potential to affect the company's 
value.  
The objective of this paper is to investigate whether a methodological approach based on the 
value relevance of ESG scores can be used to develop investment strategies that generate 
superior performance. Based on the value relevance of ESG scores, we develop two 
investment strategies. First, as the core principle for the long position, we employ a 
methodology that allows us to determine which companies meet the following criteria: 1. A 
high consensus ESG score; 2. ESG is value relevant. Combining these two conditions, we 
claim, will result in a stronger relationship between ESG performance and corporate financial 
performance. The rationale for this claim is primarily based on the findings of Khan, Serafeim, 
and Yoon (2016) and Barney's (2020) argument that organizations should only focus on 
stakeholders who can have a direct impact on profit. Second, as the core principle for the short 
position, we employ the same methodology to determine which companies meet the following 
criteria: 1. A high consensus ESG score; 2. ESG is not value relevant. This strategy is based 
on shareholder theory, cf. Friedman (1970), and the counterargument of Barney (2020). 
Our findings support the rationale and underlying factors that influenced the two strategies 
outlined above. This is because we find strong evidence that combining the two strategies into 
a single strategy generates superior performance. We use the following levels to determine 
whether the investment strategies yield superior performance: 1. the Sharpe ratio; 2. the Alpha. 
The latter is the Fama and French (2015) five-factor alpha extended with the liquidity factor 
(Pástor & Stambaugh, 2003) to control for potential exposure to factor biases. Our findings 
show no exposure to these factor biases over the full period. However, when looking at 
individual years, these factors go from explaining roughly 10% of returns in the full period to 
90% in 2020, which we attribute to the global pandemic. In sum, we conclude that the value 
relevance of ESG scores can be used as a methodological approach to form investment 
strategies yielding superior performance. 
ESG scores are investment products, and ESG rating agencies all state that their ESG scores 
reflect performance on ESG issues that have the potential to significantly impact enterprise 
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value, most likely in an effort to make ESG scores more relevant for investors. However, if 
this were the case, a high ESG score would indicate improved corporate financial performance 
on its own. This thesis's findings clearly demonstrate that this is not the case. We argue that 
this is because there is disagreement about what constitutes a significant ESG issue. Previous 
research on this topic has typically relied on using some form of materiality map to get around 
this problem, as Khan, Serafeim, and Yoon (2016) and Heijningen (2019) have done. Because 
our methodology is much more efficient in identifying specific companies with high 
performance on ESG issues that have impacted their enterprise value. This is a significant 
contribution to the body of literature on this topic. Our findings, which support Khan, 
Serafeim, and Yoon's (2016) finding that high performance on significant ESG issues is 
positively associated with corporate financial performance, have added to the literature on the 
link between ESG performance and corporate financial performance by providing more 
evidence on this link. We also contribute to this literature by finding that high performance on 
non-significant ESG issues is negatively associated with corporate financial performance, 
which contradicts the findings of Khan, Serafeim, and Yoon (2016), who found a non-negative 
relationship. Because value relevance theory is central to our methodology, we also contribute 
to the literature, primarily by employing a consensus ESG score in conjunction with our 
dataset, which is less prone to reverse causality bias. The most practical implication of our 
thesis is that we provide ESG investors with an answer to the question: When is a high ESG 
score indicative of better financial performance? 
One limitation of our thesis is that our methodology favours companies that emphasize ESG 
issues relevant to financial performance, and we label these companies peaches. However, it 
is possible that these companies will be labelled as lemons by stakeholders who have different 
priorities than investors looking to profit from ESG. Furthermore, we look at ESG issues that 
are value relevant within the timeframe of our dataset. Another limitation is that our dataset is 
dependent on data availability at our institution. Nevertheless, we noticed a clear trend in 
which our consensus ESG score became more value relevant as the number of ESG scores 
represented in the consensus increased. MSCI, Truevalue Labs, Truecost ESG Analysis, and 
S-Ray are examples of ESG scores that we wanted to include in our consensus ESG score but 
were unable to do so due to data constraints. Therefore, we believe that future research 
involving more of these new and technologically advanced ESG score providers has the 
potential to yield exceptional results. 
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